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DESCRIPTION 
ERYTHROMYCIN A, 1 1,12-CARBAMATE DERIVATIVES 



5 TECHNICAL FIELD 

The present invention relates to novel 
derivatives of antibiotic erythromycin A. 

BACKGROUND ART 

10 Erythromycin A is an antibiotic clinically 

widely used as an agent for treating infectious diseases 
caused by Gram-posit ive bacteria, mycoplasmas, etc. 
However, erythromycin A is decomposed by the gastric 
acid due to instability to acids, and thereby has a 

15 drawback of no constancy of movement in the body. 
Hitherto many erythromycin A derivatives have been 
prepared for the purpose of the improvement of the 
biological or pharmacological properties. For example, 
it is reported that 6 -O-methy lery thr omycin A derivatives 

20 have an improved stability to acids and have a superior 
in vivo antibacterial activity in comparison with 
erythromycin A when administered orally (U.S. Patent No. 
4331303). Recently, it is also reported that 11,12- 
oyolio carbamate derivatives are prepared from 6-0- 

25 methyierythromycin A as a starting material with the aim 
of expansion cf antibacterial spectrum as well as 
stability to aoics i E? . parent No. 437411 and U£ . Patent 
No. 4742C4S' . In addition, tne antibac teria^ activities 
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of the ester derivatives at. the 3-pcsition are also 
reported by some of the present inventors (EP. patent 
No. 619320) . 

An object of the present invention is to 
5 provide post-generational macrolide antibiotics having 
strong antibacterial activity against not only known 
erythromycin-sensi tive bacteria but also erythromycin- 
resistant bacteria which recently are showing a tendenc 
to increase. 

10 

DISCLOSURE OF THE INVENTION 

The present inventors have found that the 
compounds which can be produced by introducing a 
sulfonamide group onto the alkyl group attached to the 

15 nitrogen atom of the 11,12-cyclic carbamate of 
erythromycin A and converting 3 -position of the 
erythromycin A have a strong antibacterial activity 
against not only erythromycin-sensi tive bacteria but 
also erythromycm-resistant bacteria and thus the 

20 present invention has been accomplished. 

The present invention relates to an 
erythromycin A derivative represented by the formula: 
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R 1 

R 6 -C-R 5 & 




(CH 2 ) „ 
0=< 



wherein n is an integer of 1 to 7, 

is a group represented by the formula: 
-S02N(-R 7 ) -R 8 

wherein R 7 is a hydrogen atom, an alkyl group having 1 
to 6 carbon atoms, a phenyl group, a phenyl group 
substituted by a nitro group or an alkoxy group having 1 
to 3 carbon atoms, a pyridyi group, a pyridyl group 
substituted by 1 or 2 members selected from the group 
consisting of an alkyl group having 1 to 6 carbon atoms; 
a halogen atom; an alkoxy group having 1 to 3 carbon 
atoms; a nitro group; an amino group; a cyano group and 
an amino group substituted by an alkyl group having 1 to 
6 carbon atoms, a quinolyl group, or a quinolyl group 
substituted by 1 or 2 members selected from the group 
consisting of an alkyl group having 1 6 carbon atcms; 
a halogen atom; an alkoxy group having 1 to 3 carbon 
atoms; a nitre group; an amino group- a cyano group and 
an amino group substituted by an alkyl group having 1 to 
5 carben atcms, R° is a hydrogen atom :: a:; alkyl grcup 
having 1 to 6 carbon atcms, or 
a group represented by the formula: 
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-N- (R 10 ) SO2R 9 

wherein R^ is an alkyl group having 1 to 5 carbon atoms, 
a dibenzof uranyl group, a thienyl group, a thienyl group 
substituted by a group selected from the group 
5 consisting of a pyridyl group; an isoxazoiyl group; a 

pyrimidinyl group and a pyrimidinyl group substituted by 
an aikoxy group having 1 to 6 carbon atoms or an 
aikylthio group having 1 to 6 carbon atoms, an 
isoxazoiyl group, an isoxazoiyl group substituted by 1 

10 cr 2 alkyl groups having 1 to 6 carbon atoms, an 

lmidazolyl group, an imidazolyl group substituted by 1 
to 3 alkyl groups having 1 to 6 carbon atoms, a 
benzothienyl group, a benzothienyl group substituted by 
1 to 5 members selected from the group consisting of an 

15 alkyl group having 1 to 6 carbon atoms and a halogen 

atom, a thiazolyl group, a thiazolyl group substituted 
by i or 2 members selected from the group consisting of 
an alkyl group having 1 to 6 carbon atoms; an ammo 
group and an acetamino group, an imidazo [2 , 1-b] thiazolyl 

20 group, an imidazo [ 2 , 1-b] thiazolyl grcup substituted by 1 
to 3 members selected from the group consisting of an 
alkyl group having 1 to 6 carbon atoms and a halogen 
atom, a phenylalkyl group having 1 to 10 carbon atoms, a 
quinolyl, a pyridyl, a naphthyi group, a naphthy laikyi 

2 5 group having 11 to 15 carbon atoms, a dimethyiamino- 
naphthyi group, a group represented by the formula: 
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wherein X is -0- or -S- , 

a group represented by the formula: 

5 a phenyl group, a phenyl group substituted by 1 to 5 

members selected from the group consisting of a hydroxy 1 
group; a methylsulf onyl group; an aikyl group having 1 
to 6 carbon atoms ; an alkoxy group having 1 to 3 carbon 
atoms; a nitro group; an amino group; a cyano group; a 

1C dimethylamino group; an acetylamino group; a pyridyl 

group; a trif luoromethy 1 group; a tri f luoromethoxy group 
and a halogen atom, a pyridyl group, a pyridyl group 
substituted by 1 or 2 members selected from the group 
consisting of a hydroxyl group; an alkyl group having 1 

15 to 6 carbon atoms; an alkoxy group having 1 to 3 carbon 
atoms; a nitro group; an amino group; a cyano group; a 
dimethylamino group; an acetylamino group; a pyridyl 
group; a tri f luoromethy 1 group; a tri f luoromethoxy group 
and a halogen atom, a qnmclyl group, or a quinolyl 

20 group substituted by 1 or 2 members selected from the 
group consisting of a hydroxyl group; an aikyl group 
having 1 to 6 carbon atoms; an alkoxy group having 1 to 
3 carbon atoms; a nitre group; an amino group; a cyano 
group: a dimethylamino group; an acetylamino group; a 
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pyridyl group; a trif luoromethyl group; a trifluoro- 
methoxy group and a halogen atom, and R^ is a hydrogen 
a ten or an alkyl group having 1 to 5 carbon atoms, 
R 2 is a hydrogen atom, an alkyl group having 1 to 6 
5 carbon atoms or a c inn amy 1 group, 

R^ is a group represented by the formula: 

-OCO-CH2-R 11 
a group represented by the formula: 
-OCO-R 11 

10 a group represented by the formula: 
-OCO-NH-R 11 
a group represented by the formula: 
-O-Rll 

or a group represented by the formula: 

15 -OCO-O-R 11 

wherein R 11 is a pyr idylmethyl group, a methyl thiomethyl 
group, a quinolyl group, a phenyl group, a phenyl group 
substituted by 1 to 5 members selected from the group 
consisting of an alkyl group having 1 to 6 carbon atoms ; 

20 a nitro group; an alkoxy group having 1 to 3 carbon 

atoms and a halogen atom, a pyridyl croup, or a pyridyl 
group substituted by 1 or 2 members selected from the 
group consisting of an alkyl group having 1 to 6 carbon 
atoms; a nitro group; an alkoxy group naving 1 to 3 

2 5 carbon atoms and a halogen atom, 

R 1 * is a hydrogen atom, or R- and R 4 together form an oxo 
group, and 

R- and R° are the same or different, and are each a 
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hydrogen atom or an alkyl group having 1 to 6 carbon 
atoms, or a pharmaceut ically acceptable salt thereof. 

In the present invention, examples of the alky 
group having 1 to 6 carbon atoms are a methyl group, an 
5 ethyl group, a propyl group, a butyl group, a 3- 

methylbutyl group and a cyclohexyl group; examples of 
the alkoxy croup having 1 to 3 carbon atoms are a 
methoxy group, an ethoxy group, a propoxy group and an 
isopopoxy group; and the halogen atom refers to a 
10 fluorine atom, a chlorine atom, a bromine atom and an 
iodine atom. 

The pharmaceutical^ acceptaole salt refers to 
a salt used in chemotherapy or prophylaxis of 
bacterially infectious diseases, for example, a salt 
15 with acetic acid, propionic acid, butyric acid, formic 
acid, trif iuoroacetic acid, maleic acid, tartaric acid, 
citric acid, stearic acid, succinic acid, ethylsuccinic 
acid, lactobionic acid, gluconic acid, glucoheptonic 
acid, benzoic acid, methanesulf onic acid, ethanesulf onic 
2C acid, 2 -hydroxyethanesulf onic acid, benzenesulf onic acid, 
p-toluenesulf onic acid, laurylsulf ur ic acid, malic acid, 
aspartic acid, glutaminic acid, adipic acid, cysteine, 
M-acetylcys teine , hydrochloric acid, hydrobromic acid, 
phosphoric acid, sulfuric acid, hydroiodic acid, 
25 nicotinic acid, oxalic acid, picric acid, thiocyanic 
acid, undecancic acid, polyacry late or carboxy\ r ;nyi 
pc lymer . 

The compounds of the present invention can oe 
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prepared, for example, according to the following 
reaction scheme. 
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Step (1) ; 2 ' -0-Acetyl-5-0-desosaminyl-6-0- 
methylerythronolide A described in US patent No. 
5,523,399 is reacted with triphosgene in an inert 
solvent in the presence of pyridine under ice-cooling to 
5 give a compound of Formula (a) . Examples of the inert 
solvent to be used here are dichloromethane , 
dichloroethane , acetone and tetrahydrof uran . 

Step (2); The compound of Formula (a) is 
treated with a base in an inert solvent at a temperature 
10 of from room temperature to 120°C to give a compound of 
Formula (b) . Examples of the inert solvent to be used 
here are N , N-dimethyl f ormamide , dimethyl sulfoxide, Inl- 
ine thy 1 piper i done , tetrahydrof uran and a mixture thereof, 
and examples of the base to be used here are 1,1,3,3- 
15 tetramethylguanidine and potassium, carbonate. 

Step (3); The compound of Formula (b) is 
treated with a reagent of the following formula: 
R 11 -CH 2 COOH 

wherein R 11 is as defined above, and an activating agent 
20 thereof in an inert solvent in the presence of a base 

such as 4-dimethylaminopyridine at a temperature of from 
-3 0°C to 30°C to give a compound of Formula (c) . 
Examples of the activating agent tc oe used herein are 
1, 5-dicycichexylcarbodiimide, 1- ( 3 - dime thy lamincpropy 1 ) - 
2 5 3 -ethyicarbodiimide hydrochloride and pivaloyl chloride. 
Examples of the inert solvent to be used here are 
dichloromethane . dichloroethane , acetone , pyridine , 
ethyl acetate and tetrahydrof uran . 
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Step (4); The compound of Formula (c) is 
reacted with 1 , 1 • -carbony idiimidazole in an inert 
solvent under the presence of a base such as sodium 
hydride to give a compound of Formula (d) . The inert 
5 solvent is the same as used in Step (3) . 

Step (5); The compound of Formula (d) is 
reacted in an inert solvent with an amine compound of 
the following formula: 

10 R 5 

j 

H 2 N - (CH,) -C-NH 



15 



20 



2 

R 6 



wherein n, R 5 and R 6 are as defined above, and then is 
deprotected at the 2 ' -position by an ordinary 
me thano lysis to give a compound of Formula (e) . 
Examples of the inert solvent to be used here are 
acetonitriie, tetrahydrofuran, N, N-dimethylf ormamide , 
dioxane, ethyl acetate, N-methylpyrrcl idone , a mixture 
of the solvent and water and a mixture thereof. 

Step (6) ; The compound of Formula (e) is 
reacted with a reagent of the following formula: 
25 R 9 S0 2 C1 

wherein R 9 is as defined above, m an inert solvent in 
the presence of a base such as pyridine, to give a 
compound of Formula (f) which is a compound of the 
present invention. The inert solvent is the same as 
3 2 used in Step ; 3 ; . 

The compounds of the present invention can be 
administered orally or parenteraiiy m the dosaae form 
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such as, for example, tablets, capsules, powders, 
troches, ointments, suspensions, suppositories and 
injections , all of which can be prepared according to 
conventional preparation techniques. The dose of the 
5 present compounds for treating an adult is from 100 to 
1000 mg/day in single or several divided doses. This 
dose can be increased or decreased depending on the age, 
body weight and conditions of the patient. 

1C BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention is illustrated in more 
detail by the following Examples and a Test Example. 

Reference Example 1 

15 Synthesis of 1 1 - ( 2 -aminoethvl ) amino- 1 1 -deoxv- 5 - 

0-desosaminvl-6-0-methylervthronolide A 11,12-cyclic 
carbamate 

(1) To a solution of 70.0 g (77 mmol) of 
10, ll-anhydro-2 ' , 4 " -di-O-acetyi-12 -O- imi dazolylcarbonyl- 

20 6-O-methylerythromycin A described in European Patent No. 
638584 in 1 L of acetonitrile was added 30.0 ml (0.23 
mol) of ethylenediamine at room temperature, followed by 
stirring overnight. The reaction solution was 
evaporated under reduced pressure, and the residue was 

25 dissolved in 1 L of methanol and refluxed under heating 
for 4 hours. After evaporation of the solvent, 
purification by silica eel column chromatography 
(chloroform : methanol ; aqueous ammonia =20:1:3.1) gave 
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67.0 g (yield: 97 %) of 4 " -O-acety 1 - 1 1 - ( 2 -aminoe thyl ) - 
amino-ll-deoxy-6-O-methylerythromycin A 11, 12-cyclic 
carbamate . 

(2) A solution of 20 g (24 mmol) of the 
5 compound obtained in the above (1) in ICC ml of IN 

aqueous hydrochloric acid solution was stirred at 70°C 
for an hour. The mixture was cooled to room temperature, 
and extracted with chloroform to remove the cladinose. 
The aqueous layer was made basic with an aqueous sodium 

10 hydroxide solution, extracted with chloroform and washed 
with a saturated aqueous sodium chloride solution. The 
organic layer was dried over anhydrous magnesium sulfate, 
and the solvent was evaporated under reduced pressure. 
The resulting residue was crystallized from 50 ml of 

15 ether to give 9.8 g (yield: 63 %) of the title compound. 
SIMS m/z : 558 [M+H] * 

: H-NMR (500MHz, CDCl 3 ) S (ppm) : 2.25 is, 6H, NMe 2 ), 3.0C 
(s, 3H, 6-OMe) , 4.40 (d, 1H, J=7.3 Hz, H-i'), 5.22 
(dd, 1H, J=11.0, 2.4 Hz, K-13). 
20 :3 C-NMR (125 MHz , CDC1 3 ) S (ppm) : 40.3 (NMe 2 ), 49.6 

(6-OMe), 106.9 (CI*), 157.9 ( 1 1 , 12 -carbamate ) , 175.7 
(CI) , 215 .6 (C9) . 

Example 1 

2 5 11- [ 2- [ ( 4-Acetaminophenvl : sul f onvlaminol - 

ethvl 1 amino-ll-ceoxv-3-O- [2-cvridvl .? acetvl-5-O- 
desosaminvl- 6 -Q-methvlervthronolide A 11, 12 -cyclic 
carbamate 
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(1) To a solution of 1.33 g (2.1 mmol) of the 
compound obtained in Reference Example 1 in 3 0 mi of a 
mixture of methylene chloride and pyridine was added 
C.59 g (2.5 mmol; of p-ace tamidobenzenesul f onyl chloride 
5 under ice-cooling, followed by stirring for 1.5 hours at 
room temperature. The reaction solution was diluted 
with ethyl acetate, and washed with an aqueous sodium 
hydroxide solution and a saturated aqueous sodium 
chloride solution respectively. The organic layer was 
10 cried over anhydrous magnesium, sulfate, and the solvent 
was evaporated under reduced pressure to give 2.07 g of 
11- [ 2 - [ < 4 -acetammophenyl ) sul f ony 1 ami no ] - ethyl ] amino - 11- 
deoxy-5-0-desosaminyl-6-0-methyl-erythronoiide A 11,12- 
cyclic carbamate. 
15 (2) 2.C7 g of the compound obtained in the 

above (1) was dissolved in 2 0 mi of acetone, and 0.3 ml 
(3.2 mmolj of acetic anhydride was added thereto at room 
temperature, followed by stirring overnight. After the 
reaction, the reaction solution was diluted with ethyl 
20 acetate, and washed with a saturated aqueous sodium 
bicarbonate solution and a saturated aqueous sodium, 
chloride solution respectively. The organic layer was 
dried over anhydrous magnesium sul rate, and the solvent 
was evaporated under reduced pressure to give 1.90 g of 
25 a 2 ' -O-acetyl compound. 

(3; To a solution of 1.00 g (1.1 mmol ) of the 
compound obtained in the above [2] m 20 mi of methylene 
chloride were successively added C.55 g (2.3 mmc I ) of 2- 
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pyridylacetate hydrochloride, 0.64 c (3.3 mmol) of 1- 
ethyl-3- ( 3 -dimethylaminopropyl ) carbodi imide hydro- 
chloride and 0.14 g (1.1 mmol) of 4 -dimethylamino- 
pyridine under ice-cooling, followed by stirring at room 
5 temperature overnight. After the reaction, the reaction 
solution was diluted with ethyl acetate, and washed with 
an aqueous sodium hydroxide solution, a saturated 
aqueous ammonium chloride solution and a saturated 
aqueous sodium chloride solution successively. The 
1C organic layer was dried over anhydrous magnesium sulfate, 
and the solvent was evaporated under reduced pressure to 
give 1.06g of the residue, which was then dissolved in 
20 ml of methanol and stirred at room temperature 
overnight. After the reaction, the solvent was 
15 evaporated under reduced pressure, and purification by 
silica gel column chromatography (chloroform : 
methanol : aqueous ammonia =15:1:0.1; gave 0.8 5 g 
(yield: 78 %) of the title compound. 
IcnSprayMS m/z: 97 4.5 [M+H] + 
20 X H-NMR (500 MHz , CDC1 : } 8 (ppm) : 2.03 (s, 3H, -COCH^) , 
2.28 (s, 6H, NMe 2 ), 2.52 (s, 3H, 5-OMe), 3.95 and 
3.98 (each d, each 1H, J 5e ^=16.2 Hz, -CH2 [ 2 - Pyridine ]} , 
4.0^ (d, IK, J=7.3 Hz, H-l 1 ) , 4.91 (d, 1H, J=11.0 Hz, 
H-3), 4.92 (dd, 1H, J-11.2, 1.1 Kz, H-13;, 5.49 (brs, 
25 1H, -NHS0 2 -;, 8.14 (brs, 1H, -NHAc t . 

:; C-NKR (12 5 MHz , CDCij) S(ppm): 24.5 t-COCH,;, 40.3 
;NMe : ).. 49.^ (6-OMej, 133.4 (CI 1 ) , 157.5 ill, 12- 
carbamate! , 168.7 (-£OCH 3 ), 171.1 ; ^CCH 2 [2- 
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Pyridine]), 175.0 (CI), 215.7 (C9). 
Example 2 

11- f 2- r (4-Acetaminooheny l ) sulf onvlaminol - 
5 ethvl 1 ami no -3 , ll-dideoxy-3 -oxo-5-Q-desosaminvl-6-0- 
methvlerythronolide A 11,12-cvclic carbamate 

To a solution of 0.87 g (0.97 nunol) of the 
compound obtained in Example 1(2) in 18 mi of methylene 
chloride were successively added 0.69 ml {9.7 mmol) of 

10 dimethyl sulfoxide, 0.56 g (2.9 mmol) of i -ethyl-3 - (3- 
dimethylaminopropyl ) carbodiimide hydrochloride and C . 56 
g (2.9 mmol) of pyridinium tr i f luoroacetate under ice- 
cooling, followed by stirring at room temperature 
overnight. After the reaction, the reaction solution 

15 was diluted with ethyl acetate, and washed with an 
aqueous sodium hydroxide solution and a saturated 
aqueous sodium chloride solution successively. The 
organic layer was dried over anhydrous magnesium sulfate 
and rhe solvent was evaporated under reduced pressure to 

20 give 0.99 g of the residue, which was then dissolved in 
20 ml of methanol and stirred at room temperature 
overnight. After the reaction, the solvent was 
evaporated under reduced pressure, and purification by 
silica gel column chromatography (chloroform : 

25 methanol : aqueous ammonia =15:1:0.1! gave C.55 g 
(yield: 66 %) of the title compound. 
IonSprayMS m/ z : 853.5 [M+H]* 

"-H-NMR ;503 MHz , CDC1;) S(ppm>; 2.2C <s, 31:, -NHCOCH^ , 
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2.26 (s, 6H, NMe 2 ) , 2.54 (s, 3H, 6-OMe), 3.83 

(q, J=6.7 Hz, H-2), 4.22 (d, 1H , J = 8.6 Hz, H-5), 

4.27 <d, 1H, J=7.3 Hz, K-l ' ) , 4.88 (dd, 1H, J=11.0, 
2.4 Hz, H-13), 5.77 (brt, 1H, J = 5 . 5 Hz, -NHS0 2 -) , 

5 8.00 (s, 1H, -NHCOCH3) 

13 C-NMR (125 MHz , CDC1 3 ) S (ppm) ; 24.6 ( -NHCO£H 3 ) , 40.2 
(NMe 2 j , 49.7 (6-OMe), 1C4.0 (CI 1 ), 158.0 (11,12- 
carbainate) , 168.8 (-RH£OCH 3 ) , 170.1(d), 203.5 (C3), 
216 .4 (C9) . 

10 

Exair.pl e 3 

11- \2- \ (2-Nitrophenvl ) sulf onvlaminol ethyl 1 - 
amino- 11-deoxv- 3-0- (2-pvridvl ) acet yl -5 -O-desosaminvl - 6 - 
O-methvlervthronolide A 11 ,12-cvclic carbamate 
15 (1) Following the same procedures as in 

Example 1(1) and (2) using 1.57 g (2.4 mnol) of the 
compound obtained in Reference Example 1 and 0.63 g (2.8 
mmol) of 2-nitrobenzenesulf onyl chloride, there was 
obtained 2.16 g of the 2 ' -O-acetyl compound. 
20 (2) Following the same procedure as in Example 

1(3) using 1.03 g (1.2 mmol) of the compound obtained in 
the above (1), there was obtained G.66 g (yield: 59 %) 
of the title compound. 
SIMS m/z : 962 [M+H] + 
25 : H-NMK (500 MHz, CDC1 3 ) S (ppm) ; 2.29 (s, 6H, NKe 2 ) , 2.99 
(s, 3H, 6-OMe;, 3.92 and 3.96 1 each d, each 1H , 
J qcir =16.2 Hz , -CH- [2-Pyridme; ) , 4.06 (d, 1H, J=7 . 3 Hz, 
H-l'), 5.C2 id, IK, J=11.C Hz, H-5 K 5.06 (dd, IK, 



WO 99/21869 PCT/JP98/04876 

17 

J=11.0, 2.1 Hz, H-13), 6.26 (brs, 1H, -NHS0 2 -) 
13 C-NMR (125 MHz , CDCl 3 ) S (ppm) ; 40.3 (NMe 2 ), 50.3 

(6-OMe), 103.5 (CI'), 157.5 ( 11 , 12 -carbamate ) , 170.4 
(-£OCH 2 [2 -Pyridine] ) , 174.8 (CI), 215.8 (C9) . 

5 

Example 4 

11- \2~ f (2-Nitro^henvl) sulf onvlaminol ethvll - 
amino- 3 . 11 -dideoxv-3 -oxo-5-Q-desosaminvl-6-0- 
methvlervthronoli de A 11.12-cvclic carbamate 
10 Following the same procedure as in Example 2 

using 1.06 g (1.2 mmol) of the compound obtained in 
Example 3(1), there was obtained 0.88 g (yield; 88 %) of 
the title compound. 
IonSprayMS m/z: 841.4 [M+H]* 
15 X H-NMR (300 MHz , CDC1 3 ) S (ppm) ; 2.26 (s, 6H # NMe 2 > , 2.58 
(s, 3H # 6-OMe), 3.84 (q f J=6.7 Hz, H-2), 4.24 (d, 1H, 
J=9.C Hz, H-5), 4.27 (d, 1H, J-7.3Hz, H-l'), 4.96 
(dd, 1H, J=10.8, 2.3 Hz, H-13) 



2 0 Example 5 

11 - r 2 - r F 1 - f 5 -Dimethyl amino ) naphthvl - sulf onyl- 
amino 1 ethyl ] amino- 11 -de oxv- 3 -0- (2 -pvridvl ) acetyl -5 -Q- 
desQsaminvl-6-Q-methvlervthronolide A 11.12-cvclic 
carbamate 

2 5 (1) Following the same procedures as in 

Example 1(1) and (2) using 1.44 g (2.2 mmol) of the 
compound obtained in Reference Exam.pl e 1 and 0.71 g (2.6 
mmol ) of 1 -dime thy 1 ami nonaphthalene- 5 -sul f onyi chloride , 
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there was obtained 2.18 g of the 2 ' -O-acetyl compound. 

(2) Following the same procedure as in Example 
2(3) using 1.02 g (1.1 mmol) of the compound obtained in 
the above (1), there was obtained 0.95 g (yield: 86 %) 
5 of the title compound. 

XonSprayMS m/z: 1010.6 [M+H] + 

! H-NMR( 3 00MHz, CDC1 3 ) S (ppm) ; 2.29 (s, 6H, NMe 2 ) , 2.71 

(s, 3H, 6-OMe) , 2.86 (s, 6H, [Naphthalene] -NMe 2 ) , 3.95 
(s, 2H, -CiJi [2 -Pyridine] ) , 4.05 (a, 1H, J = 7.3 Hz, 
10 H-l'), 4.99 - 5.06 (m, 2H, H-3 and H-13), 6.23 (brt, 

IK, J=6 . 0 Hz, -NHS0 2 -) . 

Example 6 

11- f 2- r f 1- (5-Dimethvlamino)naphthvl1sulfonyl- 
15 air.inol ethvl 1 amino -3 , ll-dideoxv-3-oxo-5-Q-desosaminvl-6- 
O-methvlervthronolide A 11 , 12 -cvcl i c carbamate 

Following the same procedure as in Example 2 
using 1.19 g (1.3 mmol) of the compound obtained in 
Example 5(1), there was obtained 0.91 g (yield: 79 %) of 
20 the title compound. 
SIMS m/z : 889 [M+H] * 

: H-NMR (5CC MHz, CDC1 3 ) 5 I ppm) ; 2.26 is, 6H, NMe 2 ) , 2.44 
(s, 3H, 6-OMe) , 2.88 is, 6H , [ Naphthalene ] -NMe 2 ) , 
3.83 (q, J=6.7Hz, H-2), 4.20 (d ( 1H, J=8 . 5Hz , H-5), 
25 4.2^ (d, 1H, J=7.3 Hz, H -1'), 4.9: idd, IK, J=11.0, 

2.4 Hz, H-13), 6.11 (brt, 1H, J-5.5Hz, -NHSO;-) 

:3 C-NMR (125 MHz, CDC1 : ; S'.ppm); 40.2 ;NMe 2 ) f 45.4 

( l Naphthalene 1 -NNe?) , 49.6 (6-OMe), 102.9 (Cl r ), 
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157.9 (11 , 12-carbamate) , 170.0 (CI), 203.4 (C3), 
216.3 (C9) . 



Examp i e 7 

5 II- i 2- (5enzo-2 , 1 , 3-thiadiazole-4-sulf onvl- 

amino) ethvl 1 amino-ll-deoxy-3-O- (2-cvridyl ) acetyl -5 -Q- 
desosaminvl-6 -O-methvlervthronol ide A 11, 12-cvclic 
carbamate 

(1) Following the same procedures as in 
10 Example 1(1} and (2) using 1.21 g (1.3 mmol) of the 

compound obtained in Reference Example 1 and 0.52 g (2.2 
mmol; of benzo-2 , 1, 3 - thiadiazole -4 -sulf onyl chloride, 
there was obtained 1.75 g of the 2 ' -O-acetyl compound. 

(2) Following the same procedure as in Example 
15 1(3! using 0.85 g (0.95 mmol) of the compound obtained 

in the above (1) , there was obtained C.7S g (yield: 
85 %) of the title compound. 
SIMS m/z: 975 [M+HT 

: H-NMR (SCO MHz, CDC1 3 ) <5(ppm); 2.29 (s, 6H, NMe 2 ) , 2.91 
20 (s, 3K, 6-OMe) , 3.92 and 3.98 (each d, each IK, 

J qem =16.1 Hz, -CK^[2-Pyridine] ) , 4.06 (d, 1H, J=7 . 4 Hz, 
H-l'), 5.01 (d, 1H, J=11.2 Hz, H-3), 5.04 <dd, 1H, 
J=11.0, 2.1 Hz, H-13), 6.26 (brs , 1H, -NHSO : -; 
:3 C-NMR (125 MHz, CDC1-) S ippm) ; 4C.3 (NMe 2 ), 50.2 
25 (6-OMe), 103.6 (CI'), 157.3 (1 1 , 12 -carbamate ) , 170.4 

.,-£OCH 2 [2-?yridine] ) , 174.8 (CI! > 215.7 (CS). 
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Example 8 

11- T2- (Benzo-2 , 1 , 3 - thiadiazole-4 - 
suit onvl amino ) ethvll amino-3 , ll-dideoxv-3-oxo-5-Q- 
desosaminvl -6-O-methvlerythronolide A 11 , 12 -cyclic 
5 carbamate 

Following the same procedure as in Example 2 
using 0.85 g (0.94 mmol) of the compound obtained in 
Example 7(1), there was obtained 0.67 g (yield: 84 %) of 
the title compound. 
1C SIMS m/z : 854 [M+K] + 

1 H-NMR ( 500 MHz , CDCl 3 ) S (ppm) ; 2.26 (s, 6H, NMe 2 ) , 2.51 
(s, 3H, 6-OMe), 3.83 (q, J=6,7 Hz, H-2), 4.22 <d, 1H, 
J=9.2 Hz, H-5), 4.27 (d, 1H, J=7 . 3 Hz, H-l'), 4.93 
(dd, 1H # J=11.0, 2.4 Hz, H-13), 6.15 (brs, 1H, 
15 -NHSO2-) 

13 C-NMR (125 MHz , CDC1 3 ) S (ppm) ; 24.6 (-NHCO£H 3 ), 40.2 
(NMe 2 ) ( 49.8 (6-OMe), 104.0 (Cl'>, 157.3 (11,12- 
carbamate) , 170.0 (CI), 203.4 (C3;, 216.3 (C9). 



2 0 Example 9 

11- f 2- F (8-Ouinolvl) sul f onvlamino 1 ethvllamino- 
3 , 1 1-dideoxv-B -oxo- 5 -O-desosaminvl - 6 -O-me thvlervthro - 
nolide A 1 1.12-cvclic 

(1) Following the same procedures as in 
25 Example 1(1) and (2) using 2.02 g (3.1 mmol) of the 

compound obtained in Reference Example 1 and 0.84 g (3.7 
mmol) of quinoline-8-sulfonyl chloride, there was 
obtained 3.03 g of the 2 ' -O-acetyl compound. 
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(2) Following the same procedure as in Example 
2 using 3.08 g of the compound obtained in the above (1), 
there was obtained 2.45 g (yield: 94 %) of the title 
compound. 
5 IonSpray MS m/z: 847.4 [M+H] * 

: H-NMR (500 MHz, CDCl 3 ) 8 (ppm) ; 2.26 (s, 6H , NMe 2 ), 2.43 
(s, 3H, 6-OMe) , 3.80 (q, J=7 . 0 Hz, H-2 ) , 4.18 (d, 1H, 
J=3.8 Hz, H-5), 4.27 <d, 1H, J=7.4 Hz, H-l'), 4.93 
(dd, 1H, J=10.6, 2.4 Hz, H-13), 5.73 (brt, 1H, J = 6.4 
10 Hz, -NHS0 2 -) 

13 C-NMR (125 MHz, CDCi 3 ) S (ppm) ; 40.2 (NMe 2 ), 49.6 
(6-OMe), 104.0 (CI*), 157.4 { 11 , 12 -carbamate ) , 
169.4(C1), 203.8 (C3), 216.0 (C9). 

15 Example 10 

11- [ 2- f ( 8-Ouinolvl ) sul f onviaminol ethyl 1 amino- 
ll-deoxv-3-Q- (2-pvridvl) acetyl -5 -O-desosaminvl- 6-0- 
methvlervthronolide A 11.12-cvclic carbamate 

(1) To a solution of 53.6 g (0.09 moi ) of 2 1 - 

20 0-acetyl-5-0-desosaninyl-6-0-methylerythronolide A in 
5CC ml of methylene chloride was added 54 . 9 ml (0.70 
mol) of pyridine. 16.8 g (0.06 mcl) of triphosgene was 
added to the mixture under ice-^coiing , followed by 
stirring at room temperature for 2 hours. After the 

25 reaction, water was added to the reaction mixture under 
ice-cooling to decompose the excess triphosgene, and the 
mixture was diluted with chloroform and washed with 
water and a saturated aqueous s od ium chloride solution 
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successively. The organic layer was dried over 
anhydrous magnesium sulfate, and the solvent was 
evaporated under reduced pressure to give 56.0 g of the 
11,12-cyclic carbonate compound. 
5 (2) To a solution of 56.0 g of the compound 

obtained in the above (1) in 500 ml of N, N- 
dimethylf ormamide was added 23,7 ml (0.23 mol) of 
1 , 1 , 3 , 3 - tetramethylguanidine , followed by stirring at 
100°C for 3 hours. After the reaction, the reaction 

10 solution was diluted with ethyl acetate and washed with 
distilled water and a saturated aqueous sodium chloride 
solution successively. The organic layer was dried over 
anhydrous magnesium sulfate, and the solvent was 
evaporated under reduced pressure to give 50.27 g of 

15 10, ll-anhydro-2 ' -O-acetyl - 5-O-desosanunyl -6-0- 
methy lery thronolide A. 

(3) Following the same procedure as in Example 
2(3) using 50.3 g {0.08 mol) of the compound obtained in 
the above (2), there was obtained 41.95 g of 10,11- 

2 0 anhydro-2 ' -O-acetyl -3 -0- ( 2 -pyr idyl ) acetyl - 5-0- 
desosaminyl- 6-0 -methyl ery thronolide A . 

(4) To a solution of 31.0 g (0.C4 mol) of the 
compound obtained in the above (3) in a mixture of 180 
ml of N , N- dimethyl f ormamide and 12C ml of 

25 te trahydrof uran were successively added 20.6 g (0.13 
mol) of carbonyldiimidazole and 3.38 g (0.03 mol) of 
sodium hydride under ice-cooling, followed by stirring 
under ice-ccoiing for 40 minutes. After the reaction, 
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the reaction solution was diluted with ethyl acetate and 
washed with distilled water and a saturated aqueous 
sodium chloride solution successively. The organic 
layer was dried over anhydrous magnesium sulfate, and 
5 the solvent was evaporated under reduced pressure to 
give 32.7 g of 10 , ll-anhydro-2 ' -O-acetyi-12 -O- 
imidazolylcarbonyl -3 -0- ( 2 -pyr idy 1 ) ace ty 1-5-0- 
desosaminyl - 6 -0-methylery thronolide A . 

(5) To a solution of 11.5 g (14.6 mmol) of the 
10 compound obtained in the above (4) in 100 ml of 

acetonitrile was added 9 . 8 ml (0.15 mol) of 
ethylenediamine , followed by stirring for 2 days. After 
the reaction, the reaction solution was diluted with 
ethyl acetate and washed with distilled water and a 

15 saturated aqueous sodium chloride solution successively. 
The organic layer was dried over anhydrous magnesium, 
sulfate, and the solvent was evaporated under reduced 
pressure. The resulting residue was dissolved in 100 ml 
of methanol, followed by stirring at room temperature 

20 overnight. After the reaction, the reaction solution 
was evaporated under reduced pressure, and the 
precipitated crystals were washed with ether to give 
3.98 g of 11- ( 2 -aminoethyl ) amino- 1 1 -deoxy-3 -0- (2- 
pyridyl ) acetyl - 5 -O-desosaminyl -6 -0 -methyl erythronol ide A 

25 11,12-cyclic carbamate. 

(6) To a solution of 0.62 g (0.8 mmoT' of the 
compound obtained in the above (5! in 10 ml of a mixture 
of methylene chloride and pyridine was added 0.22 g il.O 
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mmol) of quinoline-8-sulf onyl chloride under ice-cooling, 
followed by stirring at room temperature for 2 hours. 
After the reaction, the reaction solution was diluted 
with ethyl acetate and washed with an aqueous sodium 
5 hydroxide solution and a saturated aqueous sodium 

chloride solution successively. The organic layer was 
dried over anhydrous magnesium sulfate, the solvent was 
evaporated under reduced pressure, and purification by 
silica gel coluran chromatography (chloroform : 
10 methanol : aqaeous ammonia =20:1:0.1) gave 0.62 g 
(yield: 80 %) of the title compound. 
IonSprayMS m/z: 968.5 [M+H] * 

1 H-NMR (500 MHz , CDC1 3 ) S (ppm) ; 2.29 (s, 6H, NMe 2 ), 2.81 
(s, 3H, 6-OMe) , 3.93 and 3.97 (each d, each 1H, 
15 J gem =16.2 Hz, -CEii2-Pyridine] ) , 4.06 (d, IK, J=7.3 Hz, 

H-l'), 5.04 (d, 1H, J=11.0 Hz, H-3), 5.11 (dd, 1H, 
J=11.0, 2.4 Hz, H-13), 6.79 (brt, 1H, J=6.4 Hz, 
-NHS0 2 -} 

13 C-NMR (125 MHz, CDC1 3 ) S (ppm) ; 4C.3 (NMe 2 ), 49.9 
20 (6-OMe), 103.6 (CI'), 157.5 ( 1 1 , 12 -carbamate ) , 170.4 

(-£OCH 2 [2-Pyridine] ) , 174.1 (Ci;, 215.7 (C9). 



Excunpie 11 

11 - , r 2 - [ (3 -Ni tropheny i ) sul fonvl amino 1 ethvl 1 - 
2 5 aminc-Il-deoxv-3 -0- f 2-pvridvl ) acetv.-5-Q-desosaminvl-6- 
Q-methvlervthronolide A 11.12-cyclic carbamate 

Following the same procedure as m Example 
10(6! using 0.53 g [0.53 mmol > cf the compound obtained 
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in Example 10(5) and 0.18 g (0.23 mmol) of 3-nitro- 

benzenesulf onyl chloride, there was obtained 0.55 g 

(yield: 85 %) of the title compound. 

SIMS m/z : 962 [M+H] * 
5 ^-NMR (5CC KHz, CDCl 3 ) S (ppm) ; 2.29 (s, 6H # NMe 2 ) , 2.87 
(s, 3H, 6-OMe) , 3.93 and 3.96 (each d, each IK , 
J g em=16.2 Hz, -CH i [2-Pyridine] ) , 4.06 (d, 1H, J=7.3 Hz, 
H-l'), 4.92 (dd, 1H, J=11.0, 2.4Hz, H-13), 4.99 
(d, 1H, J^ll.O Hz, H-3), 6.31 (brs, 1H, -NKS0 2 -) 
10 13 C-NMR (125 MHz , CDC1 3 ) 8 (ppm) ; 40.3 (NMe 2 ), 50.1 

(6-OMe), 103.5 (CI 1 ), 157.7 ( 1 1 , 12 -carbamate ) , 170.4 
(-£OCH 2 [2-Pyridine] ) , 175.5 (CI), 216.0 (C9). 



Example 12 

15 11 - T 2 - f (3-Nitroohenvl) sulf onvlamino 1 ethvll - 

amino- 3 , ll-dideoxy-3-oxo-5-Q-desosaninyl- 6-0- 

methvlervthronolide A 11,12-cvclic carbamate 

(1) Following the same procedure as in Example 

1 for oxidation using 72.0 g of the compound obtained in 
20 Example 10(2), there was obtained 67.0 g of 2'-0-acetyl- 

3 , ll-dideoxy-3-oxo-5-0-desosaminyl-6-0-methylerythro- 

nolide A 11,12-cyclic carbonate. 

{2} Following the same procedure as in Example 

10(2) using 67.0 g cf the compound ootained in the above 
25 ( 1 ) , there was obtained 19.8 g cf the 10,11- anhydro 

compound . 

(3) Following the same procedure as m Example 
10(4; using 19.8 g of the compound obtained in the above 
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(2), purification by silica gel column chromatography 
(acetone : n-hexane : tr iethylamine =10:20:0.2) gave 

15.5 g (yield: 68 %) of the 12 -0- imidazolylcarbonyl 

compound . 

5 (4) To a solution of 8.4 g (12 mmol ) of the 

compound obtained in the above (3) in 60 ml of aceto- 
nitrile was added 8 . 0 ml (0.12 mol) of e thylenediamine , 
followed by stirring at room temperature for 2 days. 
After the reaction, the reaction solution was diluted 

10 with ethyl acetate and washed with distilled water and a 
saturated aqueous sodium, chloride solution successively. 
The organic layer was dried over anhydrous magnesium 
sulfate, the solvent was evaporated under reduced 
pressure to give 7 . 1 g of 2 • -O-acetyi-11- { 2 -aminoethyl ) - 

15 amino- 3 , ll-dideoxy-3 -oxo- 5 -O-desosaminyl - 6-0 -me thy 1- 
erythronolide A 11,12-cyciic carbamate. 

(5) To a solution of 0.52 g (0.75 mmol) of the 
compound obtained in the above (4) in 10 ml of a mixture 
of methylene chloride and pyridine was added 0.2 0 g (0.9 

20 mmol} of 3 -ni trobenzenesul f onyl chloride under ice- 
cooling, followed by stirring at room temperature 
overnight. After the reaction, the reaction solution 
was diluted with ethyl acetate and washed with an 
aqueous sodium hydroxide solution and a saturated 

25 aqueous sodium, chloride solution successively. The 

organic layer was dried over anhydrous magnesium sulfate, 
and the solvent was evaporated under reduced pressure. 
The residue was dissolved in 20 mi of methanol, followed 
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by stirring at room temperature overnight. After the 
reaction, the solvent was evaporated under reduced 
pressure, and purification by silica gel column 
chromatography (chloroform : methanol : aqueous ammonia 
5 =27:1:0.1) gave 0.26 g (yield: 41 %) of the title 
compound. 

SIMS m/z: 841 [M+H ] * 

: H-NMR (500 MHz , CDCl 3 ) S (ppm) ; 2.26 (s, 6H, NMe 2 ) , 2.49 
(s, 3H, 6-OMe) # 3.83 (q, J=7 . 0 Hz , H-2), 4.21 (d, 1H, 
10 J=8.8 Hz, H-5), 4.26 (d, 1H, J=7 . 3 Hz, H-l'), 4.82 

(3d, 1H, J=10.9, 2.4 Hz, H-13), 6.12 (brs, IK, 
-NHSO2-) 

13 C-NMR (125 MHz, CDCl 3 ) S (ppm) ; 40.2 (NMe 2 ), 50.0 

(6-OMe), 104.0 (CI ' ) , 158.0 { 1 1 , 12 -carbamate ) , 170.4 
15 (CI) , 203 .1 (C3) , 216. 6 (C9) . 



Example 13 

11- f 2- r f 4-Nitro phenvl ) sulf onvlaminol ethvl I - 
amino-ll-deoxv-3-Q- (2-pvrid vl ) acetvl-5-0-desosaminvl-6- 
2 0 Q-methvlervthronolide A 11,12-cyclic carbamate 

Following the same procedure as in Example 
10(6) using 0.51 g (0.66 mmol) of the compound obtained 
in Example 10(5) and 0.17 g (0.77 mmol) of 4-nitro- 
benzenesuif onyl chloride, there was obtained 0.51 g 
25 (yield: 80 %) of the title compound. 
SIMS m/z : 962 [M+H] * 

: H-NMR (500 MHz , CDC1 3 ) S (ppm) ; 2.29 (s, 6H, NMe 2 ), 2.89 
is, 3H, 6-OMe) , 3.93 and 3.9 6 1 each d, each 1H, 
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J geir =16.5Hz, -CH 2 [2-Pyridine] ) , 4.06<d, 1H, J=7 , 3 Hz, 
H-l'), 4.91 (dd, 1H, J=11.0, 1.8 Hz, H-13), 5.00 
(d, 1H, J=11.0 Hz, H-3), 6.32 (brs, 1H, -NHS0 2 -) 
:3 C-NMR (125 MHz , CDC1 3 ) 5 (ppm) ; 40.2 (NMe 2 ), 50.1 
5 (6-OMe), 103.5 (CI 1 ), 157.9 ( 11 , 12 -carbamate) , 170.4 

(-£OCH 2 [2 -Pyridine] ) , 175.3 (CI), 216.1 (C9) . 



Example 14 

11- r 2- r (4-Nitrophenvl) sulfo nvlaminol ethyl 1 - 
10 frmino-3 , ll-dide oxv-3 -oxo- 5-Q-deso5aminyl-6-0- 
methvlervthronolide A 11 . 12 -cyclic: carbamate 

Following the same procedure as in Example 
12(5) using 0.83 g (1.2 mmol) of the compound obtained 
in Example 12(4) and 0.35 g (1.6 mmol) of 4-nitro- 
15 benzenesulf onyl chloride, there was obtained 0.41 g 

SIMS m/z: 841 [M+H]* 

: H-NMR (500 MHz , CDC1 3 ) S (ppm) ; 2.26 (s, 6H, NMe 2 ) , 2.51 
(s, 3H, 6-OMe) , 3.83 (q, J=6.7 Hz, H-2), 4.22 (d, 1H, 
20 J=9.2 Hz, H-5), 4.27 (d, 1H, J=7 . 3 Hz, H-l'), 4.82 

(dd, 1H, J=11.0, 2.4 Hz, H-13), 6.14 (brs, 1H, 
-NH.SO:-) 

13 C-NMR (125 MHz, CDCl 3 ) S (ppm) ; 40.2 (NMe 2 ), 49.7 

(6-OMe), 104.0 (CI'), 158.2 ( 11 , 12 -carbamate) , 170.3 
25 (CI) , 203.2 (C3) , 216.7 (C9) . 



Example 15 
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ethyl i amino- 11-deoxy- 3-0- ( 2 -pyr idyl ) acetyl -5-0- 
desosaminyl-6-0-methylerythronolid e A 11,12-cvclic 
carbamate 

Following the sane procedure as m Example 
5 10(6) using C.53 g (0.68 mmol) of the compound obtained 
in Example 10(5) and 0.22 g (0.83 mmol) of pentaf luoro- 
benzenesulf onyl chloride, there was obtained 0.29 g 
(yield; 42 %) of the title compound. 
SIMS m/z : 1007 [M+H] * 
10 1 K - NMR (500 MHz, CDC1 3 ) S (ppm) ; 2.29 (s, 6H, NMe 2 ), 

3.04 (s, 3H, 6-OMe) , 3.78 (d, 1H, J=4.3 Hz, H-5), 
3.92 and 3.96 (each d, each 1H, J geni =15.9 Hz, 
-Oil [2 -Pyridine] ) , 4.07 (d, 1H, J = 7 . 3 Hz, H-l ' ) , 
4.99 (dd, 1H, J=11.0, 2.4 Hz, H-13), 5.03 (d, 1H, 
15 J=11.C Hz, H-3) 

13 C-NMR (125 MHz, CDC1 3 ) 5 (ppm) ; 40.3 (NMe 2 ), 50.4 

(6-OMe), 103.5 (CI') , 157.7 ( 1 1 , 12 -carbamate ) , 170.5 
( -£OCH 2 [2 -Pyridine] ) , 175.5 (CI), 216.0 <C9). 



2 0 Example 16 

11- T2- (Pentaf luorophenvlsulf onylamino) - 
e thy 11 amino- 3 , 11 -dideoxy- 3 -oxo- 5 -O-desosaminvl-6 -0- 
methvlerythronolide A 11,12-cyclic carbamate 

Following the same procedure as in Example 
25 12(5) using 0.83 g (1.2 mmol) of the compound obtained 
in Example 12(4) and 0.38 g (1.4 mmol: of pentaf iuoro- 
benzenesul f onyl chloride, there was cbcained 0.49 g 
(yield: 46 %) of the title compound. 
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SIMS m/z : 886 [M+H] + 

: H-NMR (500 MHz , CDCI3) 5 (ppm) ; 2.26 (s, 6H, NMe 2 ) , 2.62 
(s, 3H, 6-OMe), 3.86 (q, J=6.7 Hz, H-2), 4.25 (d, 1H, 
J=9.2 Hz, H-5), 4.27 (d, IK, J- 7 . 3 Hz, H-l'), 4.90 
5 (dd, 1H, J=11.0, 2.4 Hz, H-13) 

13 C-NMR (125 MHz, CDC1 3 ) 8 (ppm) ; 4C.2!NMe 2 ), 49.9 (6-OMe), 
104.0 (CI'), 157.7 (11, 12 -carbamate) , 170.7 (CI), 
203.0 (C3) , 216.5 (C9) . 

10 Example 17 

11- [2- (Methanesulf onvlamino ) ethvl 1 amino- 11- 
deoxv-3 -Q- f 2-Dvridyl ) acetyl -5 -O-d esosaminvl - 6-0- 
methviervthronolid e A 11,12-cvclic carbamate 

Following the same procedure as in Example 
15 10(6) using 0.51 g (0.66 mmol) of the compound obtained 
in Example 10(5) and 0.06 ml (0.79 mmol ) of methane- 
sulfonyl chloride, there was obtained 0.45 g (yield: 
80 %) of the title compound. 
STMS m/z: 855 [M+HT 
2C : H-NMR (500 MHz , CDCI3) £ (ppm) ; 2.29 <s, 6K, NMe 2 ), 2.98 
(s, 3H, -S0 2 Me), 3.05 (s, 3H, 6-OMe), 3.92 and 3.96 
(each d, each 1H, J g(CT =15.9 Hz, -CH^ [ 2 -Pyridine] ) , 
4.06 (d, IK, J=7.3Hz, H-l'), 5.03 (d, 2H, J=10.9 Hz, 
H-3 and H-13), 5.51 (brt, 1H, J=5 . 5 Hz, -NHS0 2 -> 
25 :3 C~NXR (125 MHz , CDC1 3 ) <S(ppm); 40.3 ( NMe 2 ) , 41.2 

i-S0 2 Me), 50.3 (6-OMe!, 103.5 (CI 1 ;, 157.9 (11,12- 
carbamatel, 170.4 ( -£OCH 2 [ 2 -Pyridine ]) , 175.1 (CI) , 
216.0 (C9 ; . 
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Example 18 

11- F2- (methanesulfonylamino) ethyl 1 amino-3 , 11- 

ciicieQ>c/-3-oxc>-5-Q-<jesQ?^ a 

11.12-cvclic carbamate 

Following the same procedure as in Example 
12(5) using 0.83 g (1.2 mmol) of the compound obtained 
in Example 12(4) and 0.11 ml (1.4 mmol) of methane- 
sulfonyl chloride, there was obtained C.18 g (yield: 
21 %) of the title compound. 
FA3M5 m/z: 734 [M+H] * 

: K-NMR (500 MHz , CDC1 3 ) 8 (ppm) ; 2.27 ( S( 6H, NMe 2 ) , 2.66 
(s # 3H, 6-OMe) , 2.99 (s, 3H, -S0 2 Me) , 3.86 (q, J = 6.7 
Hz, H-2), 4.25 (d, 1H, J=9.2 Hz, H-5), 4.28 (d, 1H, 
J=7.3 Hz, H-l'), 4.95 (dd, 1H, J=11.0, 2.4 Hz, H-13), 
5.33 (brs, 1H, -NHS0 2 -) 
13 C-NMR (125 MHz , CDC1 5 ) 8 (ppm); 40. 2 ( NMe 2 ) , 41.0 

(-S0 2 Me), 49.9 (6-OMe), 104.0 (Cl'l, 157.9 (11,12- 
carbamate) , 170.3 (CI) , 203.3 (C3), 216.5 (C9). 

20 Example 19 

11- f 2- f Phenyl sulfonvl amino) ethyl] amino- 11- 
deoxv-3-Q- (2-pvridvl) acetvl-5-0-desosaminvl-6-0- 
methylerythronolide A 11.12-cyclic carbamate 

Following the same procedure as in Example 
25 10(6) using 0.54 g (0.69 mmol) cf the compound obtained 
in Example 10(5) and 0.15 g (C.85 mmol) of benzene- 
sulfcnyl chloride, there was obtained 0.52 g (yield: 
82 %; cf the title compound. 
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IonSpray MS m/z: 917.4 [M+H] + 

^H-NMR (500 MHz , CDC1 3 ) S (ppm) ; 2.28 <s, 6H, NMe 2 ) , 2.80 
(s, 3H, 6-OMe) , 3.92 and 3.96 (each d, each 1H, 
J ge:T1 =15.3 Hz, -C^[ 2 -Pyridine] ) , 4.05 (d, 1H, J=7.3 Hz, 
5 H-l'), 4.95 <dd, 1H, J=11.0, 2.2 Hz, H-13), 4.99 

(d, 1H, J=11.0 Hz, H-3), 5.93 (brt ( 1H, J=5.8 Hz, 
-NHSO2-) 

13 C-NMR (125 MHz, CDCI3) 8 (ppm) ; 40.3 (NMe 2 ), 50.1 

(6-OMe), 103.5 (CI 1 ) , 157.7 ( 11 , 12 -carbamate) , 170.4 
10 (-£OCH 2 [2 -Pyridine] ) , 175.1 (CD, 215.9 (C9). 



Example 20 

11- f 2- (1-Naphtha lenesulf onvlamino) ethvll amino- 
ll-deQxv-3-O- (2-Pvridvl) acetvl-5-0-desosaminvl-6-Q- 
15 methvlervthronol ide A 11,12-cvclic carbamate 

Following the same procedure as in Example 
10(6) using 0.54 g {0.69 mmol) of zhe compound obtained 
in Example 10(5) and C.19 g (0.84 mmol) of 
naphthalenesulf onyl chloride, there was obtained 0 . 58 g 
20 (yield: 87 %) of the title compound. 
IonSpray MS m/z: 967.4 [M+H] + 

1 H-MMR (500 MHz, CDCI3) 5 (ppm) ; 2.28 (s, 6H, NMe 2 ) , 2.67 
(s, 3H, 6-OMe), 3.93 and 3.97 (each d, each 1H, 
J g£LT =16.2 Hz, -CU i [2-Pyridine] ) , 4.04 (d, 1H, J=7 . 3 Hz, 
25 H-l'), 5.02(dd, 1H, J=11.2, 2.2 Hz, H-13), 5.00 

(d, 1H, J=11.0 Hz, H-3), 6.31(brc, 1H, J=5.8 Hz, 
-NHSO2-) 

13 C-NMR (125 MHz, CDC1 3 ) 8 [ ppm ) ; 4C.3 { NMe : ) , 5C . C 
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<6-0Me) ( 103.6 (CI'), 157.7 ( 11 , 12 -carbamate ) , 170.4 

(-£OCH 2 [2 -Pyridine] ) , 175.1 (CI), 215.8 (C9). 

Example 21 

5 11- [2 - (2-Mesitvlenesulfonvlamino) ethvllamino- 

U-deoxv-3-O- (2-Pvridvl) acetvl-5-0-desosaminvl-6-0- 
methvlervthronolide A 11, 12-cyclic carbamate 

Following the same procedure as in Example 
10 (6) using 0.53 g (0.68 mmol) of the compound obtained 
10 in Example 10(5) and 0.18 g (0.82 mmol) of 2-mesityl- 
enesulfonyl chloride, there was obtained 0.55 g (yield: 
84 %) of the title compound. 
IonSpray MS m/z: 959.5 [M+H] + 

1 H-NMR (500 MHz , CDCl 3 ) S (ppm) ; 2.27 and 2.63 (each s, 
15 9H, -PhMe 2 > , 2.29 (s, 6H, NMe 2 ), 2.93(s, 3H, 6-OMe) , 

3.92 and 3.95 (each d, each 1H, J gem =16.2 Hz, -CH Z [2- 
Pyridine]), 4.05 (d, IK, J^7.3 Hz, H-l • ) , 5.00-5.03 
(m, 2H, H-3 and H-13), 5.92 (brt, 1H, J=6 . 0 Hz, 
-NHS0 2 -) 

20 13 C-NMR (125 MHz, CDC1 3 ) S (ppm) ; 20.8 and 22.9 (-PhM^), 
40.3 (NMe 2 ), 50.2 (6-OMe), 103.5 (CI*), 157.8 (11, 
12 -carbamate ) ( 170.4 ( -£OCH 2 [ 2 -Pyridine] ) , 174.8 (CI) 
215.8 (C9) . 

2 5 Example 22 

11- f2- f 2- (1-Naphthvl) ethanesulfon vlaminol - 
ethvll amino-ll-de oxv-3 -O- ( 2-ovridvl ) ace- vl- 5-0- 
desosaminvl-6-O-methvlervthroncllde A 11,12-cvclic 
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carbamate 

Following the same procedure as in Example 
10(6) using 0.53 g (0.68 mmol) of the compound obtained 
in Example 10(5) and 0.21 g (0.32 mmoi; of 2-Q- 
5 naphthyl ) ethanesulf onyl chloride, there was obtained 
0.38 g (yield: 56 %) of the Title compound. 
IonSpray MS m/z: 995.5 [M+H]* 

: H-NMR (500 MHz, CDC1 3 ) S (ppm) ; 2.31 (s, 6H, NMe 2 ), 

3.04(s, 3H, 6-OMe), 3.91 and 3.96 (each d, each 1H, 
10 J gem =15.9 Hz, -C£k [2 -Pyridine ]) ,. 4.06 <d, 1H ( J=7.3 Hz, 

H-I'), 5.03 <d, 1H, J=11.0 Hz, H-3), 5.04 (dd, 1H, 
J=11.0, 2.2 Hz, H-13), 5.60 (brs, 1H, -N2S0 2 -) 
13 C-NMR (12 5 MHz , CDC1 3 ) S (ppm) ; 40. 3 (NMe 2 ), 50.3 

(6-OMe), 103.5 (CI'), 158.0 ( 11 , 12 -carbamate ) , 170.4 
15 (-£OCH 2 [2 -Pyridine] ) , 175.0 (CI), 216.0 (C9). 



Examp 1 e 2 3 

11- 12- (2-Acetami do-4-methvl-5-thiazolesulf onvl- 
amino) ethvl 1 amino- 1 1 -deoxv-3 -O- (2-cvridvl ) acetyl- 5-0- 
2 0 desosaminvl-6-O-methvlervthronolide A 11,12-cvclic 

carbamate 

Following the sair.e procedure as in Example 
10(6) using 0.57 g (0.73 mmol) of the compound obtained 
in Example 10(5) and 3.22 g (C.86 mmol) of 2-acetamidc- 
2 5 4- me thy 1-5- thiazolesulf onyl chloride , recrystallization 
from ethyl acetate /n-hexane gave 3 . 19 g (yield: 26 %) of 
the title compound as the first crystals. 
FABMS in/ z : 995 [M-H] * 
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: H-NMR (500MHz, CDC1 3 ) 8 (ppm) ; 2.21 (s, 3H, " -NHCOCHj) , 

2.29 (s, 6H, NMe 2 ), 2.49 (s, 3H, [ Thiazole ] -Me ) , 2.91 
(s, 3K, 6-OMe) , 3. SI and 3.95 (each d, each IK. 
Jgen,= 15.8 Hz, -^[2 -Pyridine] ) , 4.05 (d, 1H, J=7 . 4 Hz, 
5 H-I'), 4.97 <d, 2H, J=11.3 Hz, H-3 and H-13), 6.08 

(brs, 1H, -NESO2-) 
13 C-NMR (125 MHz, CDC1 3 ) S (ppm) ; 16.3 ( [Thiazole] -Me) , 
23.0 (-NHCO£H 3 ), 40.3 <NMe 2 ), 50.2 (6-OMe), 103.6 
(CI'), 157.8 (11, 12 -carbamate) , 168.1 ( -NH£OCH 3 ) 
10 170 - 5 (-£OCH 2 f2-Pyridine] ) , 175.1 (CI), 215.9 (C9). 



Example 24 

U~ 12- M ■ ^ -Dimethyl isoxazole- 4 -sulfonyl - 
amjng>1et;hy^ amino- 11-deoxv-B-O- ^ 2-Pvridvl ) acetyl -yo- 
15 desosaminyl-e-O-m ethylerythronnl TriR A 1 1 . 1 2 -ry r 1 j r- 
carbamate 

Following the sair.e procedure as in Example 
10(6) using 0.54 g (0.69 mmol) of the compound obtained 
in Example 10(5) and 0.16 g (0.82 mmol) of 3,5- 
20 dimethylisoxazoie-4-sulfonyl chloride, there was 

obtained 0.28 g (yield: 44 %) of the title compound. 
FABMS m/z : 93 6 [M+HJ + 

: H-NMR (5C0 MHz , CDC 1 5 ) S (ppm) ; 2.29 (s, 6H , NMe 2 1 , 2.41 
and 2.64 (each s ( each 3K, ; Isoxazole ] -Me ) , 2.96 (s, 
25 3H, 6-OMe), 3.92 and 3.96 (each d, each 1H, J ger =16.2 

Hz, -CH2 [2-Pyridine] ) , 4.06 (d, 1H, J = 7 . 3 Hz, H-1'J, 
4.95 (dd, 1H, J=11.C, 2.1 Hz, H-13), 5.02 (d, 1H, 
J = li.C Hz, H-3), 6.31 (nrs, 1H, -NHSO : - ) 
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13 C-NMR (125 MHz, CDC1 3 ) 8 (ppm) ; 10.7 and 12.6 

( [Isoxazole] -Me) , 40.3 (NMe 2 ) , 50.1 (6-OMe), 
103.6 (Cl') ( 158.1 (11, 12-carbamate) , 170.5 
(-£OCH 2 [2-Pyridine] ) , 175.2 (CI), 216.1 (C9). 

5 

Exair.pl e 2 5 

11- f 2- \2- (Pvrid-2-vl ) t hioohene-S- 
sulf onvlaminol ethv lT amino- 11 -deoxv-3-O- (2-ovridyl ) - 
acetyl-5-0~desosaminyl-6-0-methvlerythronolide A 11.1?- 
10 cyclic carbamate 

Following the same procedure as in Example 
10(6) using 0.53 g (0.69 mmol) of the compound obtained 
in Example 10(5) and 0.21 g (0.81 mmol) of 2-(pyrid-2- 
yl) thiophene-5-sulf onyl chloride, there was obtained 
15 0.47 g (yield: 68 %) of the title compound. 
FABMS m/z: 1000 [M+HT 

X H-NMR (500 MHz, CDC1 3 ) 8 (ppm) ; 2.29 (s, 6H, NMe 2 ) , 2.94 
(s, 3H, 6-OMe), 3.92 and 3.96 (each d, each 1H, 
J gern =15.9 Hz, -Clk [2 -Pyridine] ) , 4.05 (d, 1H, J=7.3 Hz, 
20 H-l'), 5.01 (dd, 1H, J=11.0, 2.4 Hz, H-13 ) , 5.02 

(d, 1H, J=11.0 Hz, H-3), 6.14 (brs, 1H, -NHS0 2 -) 
13 C-NMR (125 MHz, CDCI3 ) 8 (ppm) ; 40.3 (NMe 2 ), 50.2 

(6-OMe; , 103.5 (CI 1 ), 157.8 ( 11 , 12 -carbamate) , 170.4 
(-COCH2 [2-Pyridine! ) # 175.0 (CI), 215.9 (C9). 

25 

Example 2 6 

U - i 2 - i (3 -P\^ridv l ) sulfcnvlamino 1 ethvl 1 amino- 1 1 - 
deoxy-3 -0- (2 -cvridvl ) acety 1 - 5 -O-desosarinv 1 - 6 -O-methyl - 
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ervthronolide A 11,12-cvcli c carbamate 

Following the same procedure as in Example 
10(6) using 1.0 g (1.3 mmol ) of the compound obtained in 
Example 10(5) and 0.69 g of pyridine- 3 -sulfonyl chloride 
5 described in the following Reference Example 2, there 
was obtained 0.20 g (yield: 17 %) of the title compound. 
IonSprayMS m/z: 918.4 [M+H] * 

'H-NMR (500 MHz , CDC1 3 ) S (ppm) ; 2.29 ( Sf 6H, NMe 2 ), 2.86 
(s, 3H, 6-OMe), 3.93 and 3.96 (each d, each 1H, 
10 J gem =15.9 Hz, -(^[2 -Pyridine] ) , 4.06 (d, 1H, J=7.3 Hz, 

H-l'), 4.93 (dd, 1H, J=11.0, 2.4 Hz, H-13), 5.00 
(d, 1H ; J=11.0 Hz, H-3), 6.21 (brs, 1H ( -NHS0 2 -) 
13 C-NMR (125 MHz, CDC1 3 ) S (ppm) ; 40.3 (NMe 2 ), 50.1 

( 6-OMe) , 103.5 (CI'), 157.8 ( 1 1 , 12 -carbamate ) , 170.4 
15 (-£OCH 2 [2 -Pyridine] ) , 175.3 (CI), 216.0 (C9). 



Reference Example 2 

Preparation of nyri dine-3 -sulf onvl chloride 
1.6 g (0.01 mol) of pyridine-3 -sul f onic acid 
20 and 4.2 g (0.02 mol) of phosphorus pentachlor ide 

together were stirred at 200°C for 2.5 hours. After the 
reaction, chloroform was added to the reaction system, 
the insoluble matter was removed by filtration, and the 
filtrate was evaporated under reduced pressure to give 
25 2.41 g of pyridine-3-suif onyl chloride. 



Example 2 1 

■ U - f2 - ' (4 -Mer.hvl Phenyl ) sul fonyl ^- no i ethvl 1 
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«nin9-U-<feoxy-3-0- (2-pvridvl) acetvl-S -Q-dfi'snsaminvl-6- 
Q-p.gt hylerythronolide A 11.12-cvclic carbamate 

Following the same procedure as in Example 
10(6) using 0.53 g (0.69 mmol) of the compound obtained 
5 in Example 1C{5) and 0.15 g (0.30 mmol) of p-toluene- 
sulfonyl chloride, there was obtained 0.40 g (yield: 
63 %) of the title compound. 
XonSprayMS m/z: 931.5 [M+H] * 

: H-NMR (500 MHz , CDC1 3 ) S (ppm) ; 2.29 (s, 6H, NMe 2 ) , 2.39 
10 (s, 3H, Ph-Me) , 2.83 (s, 3H, 6-OMe), 3.93 and 3.96 

(each d, each IK, J geir =15.9 Hz, -CH2 [ 2 -Pyridine ]) , 
4.06 (d, 1H, J=7.3 Hz, H-l'), 4.96 (dd, 1H, J=11.0, 
2.4 Hz, H-13), 5.00 <d, 1H, J=11.0 Hz, H-3), 5.83 
(brt, lH r J=6.1 Hz, -NHS0 2 -) 
15 13 C-NMR (125 MHz, CDC1 3 ) S (ppm) ; 21.4 (Ph-Me), 40.3 
(NMe 2 ), 50.0 (6-OMe), 103.5 (CI')., 157.7 (11,12- 
carbamate) , 170.4 ( -£OCH 2 [ 2 -Pyridine ]) , 175.0 (CI), 
215.9 (C9) . 

20 Example 2 8 

II - \2- [4- ( 4 -Dimethvlaminophenvlazo) phenyl - 
sulf onvlaminol et hvll ami no-11 -deoxv-3 -0- (2-Pvridvl) - 
acetyl-5-0-Qesosam invl-6-0-nethvl ervthronol ide A 11,12- 
cvclic carbamate 

25 Following the same procedure as in Example 

10(6) using 0.52 g (0.67 mmol) of the compound obtained 
in Example 10(5) and C.26 g (0.60 mmol: of 4-(4- 
dimethylaminophenyiazo, oenzenesul f ony 1 chloride, there 
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was obtained 0.54 g (yield: 76 %) of the title compound. 
IonSprayMS m/z: 1064.6 [M+H] * 

1 H-NMR (500 MHz , CDC1 3 ) S (ppm) ; 2.29 (s, 6H, NMe 2 ), 2.93 
(s, 3H, 6-OMe) , 3.11 <s, 6H, Ph-NMe 2 ) , 3.92 and 3.96 
5 teach d, each 1H, J=15.9 Hz, -CH 2 [ 2 -Pyridine ]) , 4.05 

(d, 1H, J=7.3 Hz, H-l'), 4.98 (dd, J=11.0, 1.8 Hz, 
H-13), 5.04 (d, 1H, J=11.0Hz, H-3), 6.03 (brt, lh\ 
J=6.1 Hz, -NHS0 2 -) 
13 C-NMR (125 MHz, CDC1 3 ) S (ppm) ; 40.2 (NMe 2 L 40.3 (NMe 2 ), 
10 50.2 (6-OMe), 103.5 (CI'), 157.9 ( 11 , 12 -carbamate ) , 

170.3 {-£OCH 2 [2 -Pyridine] ) , 174.9 (CI), 215.9 (C9). 



Example 29 

11- f 2- f (4- Methoxvphenv i ) sulf onvlaminol ethvl 1 - 
15 amino- 11 -deoxv-3-O- f 2-pvr idvl) acetvl-5-0-desosaminvl-6- 
O-methvlervthronolid e A 11.12-cvclic carbamate 

Following the same procedure as in Example 
10(6) using 0.57 g (0.74 mmol) of the compound obtained 
in Example 10(5) and 0.18 g (0.87 mmol! of 4-methoxy- 
20 benzenesulf onyl chloride, there was obtained 0.45 g 
(yield: 64 %) of the title compound. 
FABMS m/z : 947 [M+H] * 

: H-NMR (500 MHz, CDC1 3 ) S (ppm) ; 2.29 is, 6H, NMe 2 ), 2.83 
(s, 3H, 6-OMe), 3.83 (s, 3H, Ph-OMe), 3.92 and 3.96 
25 leach d, each 1H, J=15.9 Hz, -CH^ [ 2 - Pyridine ]) , 4.06 

(d, 1H, J=7.3 Hz, H-l 1 ;, 4.96 { dd , IK, J=11.0, 1.8 
Hz, H-13!, 5.01 (d, 1H, J=11.3 Hz, H-3) , 5.79 (brt, 
1H, J=6.1 Hz, -NHSO;-; 
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13 C-NMR (125 MHz , CDC1 3 ) $ (ppm) ; 40.3 <NMe 2 ~) , 50.1 

(6-OMe), 55.5 (Ph-OMe), 103.5 (CI'), 157.7 (11,12- 
carbamate) , 170.4 ( -£OCH 2 [ 2-Pyridine] ) , 175.0 (CI), 
215.8 (C9) . 

5 

Example 3 0 

11- F2- f (4-Cvanophenvl) su lf onvlaminol ethvl 1 - 
aminQ-ll-deoxv-3-O- (2-pvridvl) acetvl- 5-Q-desosaminvl-6- 
Q-methvlervthronolide A 11,12-cvclic carbamate 
10 Following the same procedure as in Example 

10 (6) using 0.54 g {0.69 mmol) of the compound obtained 
in Example 10(5) and 0.17 g (0.84 mmol) of 4-cyano- 
benzenesulf onyl chloride, there was obtained 0.48 g 
(yield: 74 %) of the title compound. 
15 FABMS m/z: 942 [M+H] + 

1 H-NMR (300 MHz , CDC1 3 ) S (ppm) ; 2.29 (s, 6H, NMe 2 ) , 2.86 
(s, 3H, 6-OMe) , 3.95 (s, 2H, -CH 2 f 2 -Pyridine ]) , 
4.07(d, 1H, J=7.3 Hz, H-l 1 ) , 4.91 (dd, 1H, J=11.0, 
2.1 Hz, H-13), 5.01 (d, 1H, J=11.2 Hz, H-3). 

20 

Example 31 

11- \2- r (4-Trif luoromethoxvphenvl) sulfony] - 
amino! ethv l 1 amino- 1 1 -deoxv- 3 -O- ( 2 -pvridvl) acetyl -5-0- 
desQsami^vl-6-Q-methvlervthronolide A 11,12-cvclic 
25 carbamate 

Following the same procedure as in Example 

1C(6! using 0.65 g (3.84 mmol: of the compound obtained 
in Example 10(5) and 0.26 g (l.C mmol) of 4 - ( trif luoro- 



WO 99/21869 PCT/JP98/04S76 

41 

methoxy) benzenesulf onyl chloride, there was obtained 
0.36 g (yield: 43 %) of the title compound. 
: H-NMR (300 MHz, CDC1 3 ) S(ppm); 2.29 (s, 6H, NMe 2 ) , 2.84 
(s, 3H, 6-OMe), 3.94 (s, 2H, -CH 2 [ 2 -Pyridine ]) , 4.06 
5 (d, 1H, J=7.1 Hz, H-l'), 4.93 (dd, lH f J=11.0, 1.9 

Hz, H-13), 5.01 (d, 1H, J=10.8 Hz, H-3). 



Example 3 2 

11 - I 2- f (4-Trif luoromethvlphenvl) sulfonvl- 
10 ami ne s ^ thy 11 amino-ll-deoxv-3 -O- f 2-pyridvl ) acetyl -5-0- 
desosamnvl-6-O-met hvlervthronolide A 11.12-cvclic 
carbamate 

Following the same procedure as in Example 
10(6) using 0.52 g (0.67 mmoi) of the compound obtained 
15 in Example 10(5) and 0.20 g (0.82 mmol) of 4 - ( trif luoro- 
rr.ethyl) benzenesulf onyl chloride, there was obtained G.45 
g (yield: 68 %) of the title compound. 

\H-NMR (300 MHz , CDCI3) S (ppm) ; 2.29 (s, 6H, NMe 2 ) , 2.85 
(s, 3H, 6-OMe), 3.94 (s, 2H, -CH^ [ 2 -Pyridine ]) , 4.06 
20 <d, 1H, J=7.3 Hz, H-l'}, 4.91 (dd, 1H, J=11.0, 2.1 

Hz, H-13), 5.01 (d, 1H, J=11.2 Hz, H-3). 



Example 3 3 

11- r 2- (N-Phenvlsul f amovl ) er.hvl 1 amino- 11 - 
25 dec xy-3-0- ;2-pyridvl) acetyl- 5 -O-riescsaminyl -6-0- 
methylervthronolide A 11. 12 -cyclic carbamate 

To a solution of 0.15 g (0.17 mmol) of the 
compound obtained in Example 1C(4) in 10 ml of a mixture 
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of N, N-dimethylf ormamide and distilled water [10:3] was 
added 0.34 g (1.7 mmol) of 2 -aminoethylsulf onanilide 
described in the following Reference Example 3 at room 
temperature, followed by stirring for 7 days. After the 
5 reaction, chloroform was added to the reaction solution, 
and the mixture was successively washed with distilled 
water and a saturated aqueous sodium chloride solution. 
The organic layer was dried over anhydrous magnesium 
sulfate, and the solvent was evaporated under reduced 

10 pressure. The residue was dissolved in 10 ml of 

methanol and stirred at room temperature overnight . 
After the reaction, the solvent was evaporated under 
reduced pressure, and purification by silica gel column 
chromatography (chloroform : methanol : aqueous ammonia 

15 =19:1:0.1 - 9:1:0.1) gave 0.05 g (yield: 32 %> of the 
title compound. 
FABMS m/z: 917 [M+H] * 

1 H-NMR (500MHz, CDC1 3 ) S (ppm) ; 0.84 (t, 3H, J=7 . 3 Hz, 

14 -Me) , 2.2 9 (s, 6H, NMe 2 ) , 2.9 5 (s, 3H, 6-OMe) , 5. 0 6 
20 (d, 1H, J=11.0 Hz, H-3), 5.48 (dd, 1H, J=11.0, 1.8 

Hz, H-13) . 

Reference Example 3 

Preparation of 2 -aminoethylsulf onanilide 
25 (i; To a solution of 3.0 c (64 mmol) of 2- 

aminoethy lsulf onic acid (taurine; m 3 5 ml of distilled 
water were added 11.2 g (C. 13 mc^: or sodium bicarbonate 
and 19.3 g ( C . 12 mol; of carbobenzoxychloride under ice- 
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cooling, followed by stirring at room temperature for 4 
hours. After the reaction, the reaction solution was 
washed with ether, the aqueous layer was made acidic 
with an aqueous hydrochloric acid solution, and the 
5 solution was concentrated under reduced pressure. The 
solution was allowed to stand overnight, and the 
precipitated crystals were recrystallized from 
water/methanol (1:10) to give 15.5 g (yield: 86 %) of 
carbobenzoxytaurine . 

10 (2) To a suspension of 15.0 g (53.3 mmol) of 

the compound obtained in the above (1) in 150 ml of 
benzene was added 15.0 g (72 mmol) of phosphorus 
pentachloride, followed by refluxing under heating for 
25 minutes. After the reaction, the reaction solution 

15 was evaporated under reduced pressure, and 150 ml of 
benzene was added thereto, followed by removal of the 
insoluble matter by filtration. The filtrate was 
evaporated under reduced pressure to give 15.0 g of 
sulf onyi chloride . 

20 (3) To a solution of 3.7 g (13.2 mmol) of the 

compound obtained in the above (2) in 100 ml of 
methylene chloride were added 1 . 8 ml (19.0 mmol) of 
aniline, 4.0 ml (51.6 mmol) of pyridine and C.16 g (1.3 
mmol) of 4-dimethylaminopyridine , followed by stirring 

25 overnight. After the reaction, the reaction solution 
was washed with IN aqueous hydrochloric acid solution, 
the organic layer was dried over anhydrous sodium 
sulfate, and the solvent was evaporated under reduced 
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pressure. The residue was dissolved in 100 ml of 
methanol, and 0.5 g of palladium carbon was added 
thereto, followed by stirring under a hydrogen stream 
overnight. After the reaction, the catalyst in the 
5 reaction solution was removed by filtration, and the 

filtrate was concentrated under reduced pressure to give 

I. 7 g of 2-aminoethylsulf onanilide . 

Example 34 

11- [2- (N-Phenvlsulfamovl ) ethvl 1 amino-3 , 11- 
dideoxv-3-oxo-5-0-desosaminvl-6-0-methvlervthronolide A 

II, 12 -cyclic car bamate 
Following the same procedure as in Example 3 3 

using 0.3 8 g (0.50 mmol) of the compound obtained in 
Example 12(3), 1.0 g (5.0 mmol) of 2 -aminoethyl- 
sulf onanilide described in Reference Example 3, there 
was obtained 0.34 g (yield: 85 %) of the title compound. 
FABMS m/z: 796 [M+H] + 

1 H-NMR (500 MHz , CDCI3) S (ppm) ; 0.87 (t, 3H, J=7.3 Hz, 

14-Me) , 2.26 (s, 6H, NMe 2 ) , 2.60 (s, 3H, 6-OMe), 4.23 
(d, 1H, J=8.5 Hz, H-5) . 

Example 3 5 

1 1- [2- (4-Methoxvr?henvl) sulfamovll ethyl 1 - 
2 5 amino- 11-deoxy- 3 -0- f2-pyridvl ) acetvl-5-0-desosaminvl-5~ 
O-methvlervthronolide A 11, 12 -cyclic carbamate 

Following the sar.e procedure as m Example 33 
using 0.50 g (0.57 mmol) of the compound obtained in 
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Example 10(4), 4-methoxyaniline in place of aniline and 
1.30 g (5.7 mmol) of 4 ' -methoxy-2 -aminoethyl - 
sulf onanilide prepared in the same manner as in 
Reference Example 3, there was obtained 0.06 g (yield: 
5 11 %) of the title compound. 
FABMS m/z: 947 [M+H] * 

: H-NMR (300 MHz , CDC1 3 ) S (ppm) ; C . 83 (t, 3H, J=7 . 3 Hz, 

14-Me) , 2.29 (s, 6H, NMe 2 ) , 2.97 (s, 3H, 6-OMe), 3.79 
(s, 3H, Ph-OMe) , 5.06 (d, 1H ( J=10.6 Hz, H-3 ) , 5.48 
10 (dd, IH, J=11.0, 2.0 Hz, H-13), 6.87 (m ( 2H) , 7.29 

(m, 2H) . 



Example 3 6 

11- F2- fN- (3-Pvridvl) sulfamov l] ethvl 1 amino- 11- 
15 deoxv-3-O- (2-pvndvl) ac etyl -5 -O-desosaminvl ~ 6-0- 
methvlervthronclide A 11.12-cvclic carbamate 

Following the same procedure as in Example 33 
using 0.35 g (0.40 mmol) of the compound obtained in 
Example 10(4), 3 -aminopyridine in place of aniline and 
20 0.80 g (3.98 mmol) of 3 - ( 2 -ammoethyl ) sul f onamidopyr idine 
prepared in the same manner as in Reference Example 3, 
there was obtained 0.05 g (yield: 14 %) of the title 
compound . 

FABMS m/z: 918 [M+H] * 
25 : H-NMR (3CC MHz , CDC1 3 ) S (ppm) ; 0.84 [t, 3H, J=7 . 3 Hz, 

14-Me), 2.29 (s, 6H, NMe 2 ) , 2.99 (s, 3H, 6-OMe) , 5.06 
(d, IH, J=11.0 Hz, H-3), 5.45 ; dd , IH, J-11.2, 2.0 
Kz, H-13), 6.87 (m, 2H), 7.29 (m, 2H). 
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Example 3 7 

11- F2- r (4-Nitrophenvlsulfonvl ) amino ] ethvll - 
amino-i:-deoxv-3-0-methvlthi omethv:-5-Q-desosaminvl-6-0- 
methylerythronolide A 11,12 -cyclic carbamate 
5 (1) Following the same procedures as in 

Example 1(1) and (2) using 5.06 g (7.69 mmol) of the 
compound obtained in Reference Example 1 and 2.3 g (10.4 
mmoi) of 4-nitrobenzenesulf onyl chloride, there was 
obtained 7.31 g of the 2 ' -O-acetyl compound. 
IC (2) Following the same procedure as in Example 

2 using 4.02 g (4.54 mmol) of the compound obtained in 
the above (1), there were obtained 1.33 g (yield: 35 %) 
of the same compound as obtained in Example 14 and 0.15 
g (yield: 4 %) of the title compound. 
15 IonSpray MS m/z: 903.4 [M+H] * 

1 H-M4R( 500MHz, CDC1 3 ) I ( ppm ) 2 . 2 8 ( s , 6U, NMe 2 ) , 2.23(s, 
3H, SMe), 2.94(s, 3H, 6-OMe), 4.44(d, 1H, J=7.3Hz, 
H-l*), 4.68 and 4.92 (each d, each 1H, J=11.0Hz / 
-OCH__2_SMe) , 4.86(dd, 1H, J=11.0, 1.8Hz, H-13) 
20 1 3 C-NMR(125MHz, CDCl 3 ) t (ppm) 1 5 . 8 ( SMe ) , 4C.2(NMe 2 ), 

5C.2 (6-OMe) , 77 .7 ( -0£H 2 SMe) , 1C1.7 (CI ' ) , 158.0(11, 
12 -carbamate) , 176.5(d), 216 .2 (C9) . 

Example 3 8 

25 XI - [2 - ( 3 -Pvridvl sul f onylamino ) ethvl 1 amino- 

3 , 1 1 -dideoxv-3 -oxo -5 -O-desosaminvl-6-O-methvl- 
ervthrcnclide A 1 1,12-cvclic carbamate 

( 1 ' Follow! ng the same procedures as in 
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Example 1(1) and (2) using 1.00 g (1.52 mmol) of the 
compound obtained in Reference Example 1 and 0.60 g (3.4 
mmol} of 3-pyridylsulf onyl chloride obtained in 
Reference Example 2, there was obtained 0.42 g of the 
5 2 ' -O-acetyl compound. 

(2) Following the same procedure as in Example 
2 using 0.42 g (0.5 mmol) of the compound obtained in 
the above (1), there was obtained 0.21 g (yield: 17 %) 
of the title compound. 
10 IonSpray MS m/z: 797.4[M+HT 

1 H-NMR( 500MHz, CDC1 3 ) J ( ppm ) 2 . 2 6 ( s , 6H, NMe 2 ) , 2.51(s, 
3H, 6-OMe) , 3.84(q, 1H, J=6.7Hz / H-2), 4.22(d, 1H, 
J=9.2Hz, H-5), 4.27(d, 1H, J=7.3Hz, H-l'), 4.86(dd, 
1H, J=11.0, 2.4Hz, H-13), 6.12<brs, 1H, -NHS0 2 -) 
15 1 3 C-NMR( 125MHz, CDC1 3 ) $ ( ppm ) 4 0 . 2 ( NMe 2 ) , 49.7<6-OMe), 
103.9 (CI 1 ) , 15 8.0(11, 12 -carbamate) , 170.2 (CI) , 
203 .2 (C3) , 216.6(C9) . 



Example 3 9 

11- f 2- f (5- f2-(Meth vlthio)Dvrimidin-4- 
yl] t; hiophene-2-sulfonvlamino1 ethyl 1 ammo-ll-deoxy-1 -O- 
( 2 -pvri dvl) - acetyl -5 -O-desosaminvl - 6-0- 
uethvlervthronolide A 11. 12 -cyclic carbamate 

Following the same procedure as in Example 
10(6) using 0.55 g (0.71 mmol) of the compound obtained 
in Example 10(5) and 0.26 g {0.85 mncl) of 5-[2- 
imethylthio) pyrimidin-4-yl ] thiophene-2 -sulf onyl chloride , 
there was obtained C.50 g (yield: 6^ %) of the title 
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compound . 

FABKS m/z : 1047 [M+H] + 

1 H-NMR(500MKz, CDC1 3 ) 5 (ppm) 2 . 3 0 ( s , 6H, NMe 2 ) , 2.60(s, 
3H, SMe) , 2.91(s, 3H, 6-OMe), 3.92 and 3.96(each d, 
5 each 1H, J=15.9Hz, -CJL2 [ 2 -Pyr idme ] ) , 4.26(d, 1H, 

J=7.3Hz, H-l'), 4.98(dd, 1H, J=11.0, 1.8Hz, H-13), 
5.00(d, IK, J=11.6Hz, H-3), 6.24(brs, 1H, -NHS0 2 -) 
1 3 C-NMR( 125MHz, CDC1 3 ) 5 (ppm) 14 . 1 ( SMe) , 40.3 (NMe 2 ), 
50.1(6-OMe) , 103. 5 (CI* ) , 15 7 . 6 ( 11 , 12 -carbamate ) , 
10 17 0.4 (-COCH 2 [2 -Pyridine] ) , 17 5.2 (CI) , 216.0(C9) . 

Example 4 0 

11- \2- (5-Chloroimidazo \2 , 1-bl thiazole-5- 

gui^nyl^minQ) ^thvl i ^inp-U-jQQxy-j-o- (2- 

15 ovridvl) acetvl-5-Q-desosaminvl-6-0-methvlervthronolide A 

11 , 12-cvclic carbamate 

Following the same procedure as in Example 

10(6) using 0.62 g (0.80 mmol) of the compound obtained 

in Example 10(5) and 0.26 g (l.C mmol) of 6- 
2 0 chloroimidazo [2 , 1-b] thiazole-5-suif onyl chloride, there 

was obtained 0.16 g (yield; 19 %) of the title compound. 

FABMS m/z: 997 [M+H] + 

' H-NMR(500MHz, CDC1 3 ) 5 (ppm) 2 . 3 0 ( s , 6K, NMe 2 ) , 2.85(s, 
3H, 6-OMe) , 3.92 and 3. 96 (each d, each 1H, J=15.9Hz, 
25 -dLj_[ 2 -Pyridine] ) , 4.06<d, 1H, J-7.3Hz, H-l'), 

4.99<d, 1H, J=11.0Hz, H-3), 5.00(dd, 1H, J=11.0, 
2.4Hz, H-13;, 6.65(brs, 1H, -NHSO ; - ) 

1 3 C-NMR (12 5MHz, CDC1 3 ) i [ppm) 4 0 . 3 (NMe 2 } , 50.0 (6-OMe) , 
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103.5 (CI ' ) , 157 . 8 (11, 12 -carbamate) , 17 0 . 4 ( -£OCH 2 [2- 
Pyridine]), 175.3(C1), 215.9(C9). 

Example 41 

5 11- f 2- (5-Chloro-3-methvlbenzorb1 thiouhene-2- 

gulfonyl^rnino) ethyl 1 amjno-ll-deoxv-3 -0- (2-pvridvl) - 

acetvl-5-Q-desosaminvl-6-0-methvlervt: hronolide A 11.12- 
cvclic carbamate 

Following the same procedure as in Example 
1C 10(6) using 0.51 g (0.65 mmol) of the compound obtained 
in Example 10(5) and 0.22 g (0.78 mmol) of 5-chloro-3- 
methylbenzo [b] thiophene-2-sulf onyl chloride, there was 
obtained 0.45 g (yield: 67%) of the title compound. 
FABMS m/z: 1021 [M+H] + 
15 H-NMR ( 5 0 0MHz , CDC1 3 ) i ( ppm ) 2 . 2 9 ( s , 6H, NMe 2 ) / 2,661s, 
3H, benzothiophene-Me), 2.88(s, 3H, 6-OMe), 3.93 and 
3.96(each d, each 1H, J=15.9Hz, -CH_? [2 -Pyridine] ) , 
4.05(d, 1H, J=6.7Hz, H-l 1 ) , 4.97-5.00(m, 1H, H-13), 
5.01(d, 1H, J=11.6Hz, H-3), 6.48(brs, 1H, -NHSO ? - ) 
20 1 3 C-NMR( 125MHz, CDC1 3 ) t (ppm) 12 . 2 { benzothiophene-Me) , 
40.3(NMe 2 ), 50.1(6-OMe), 103.5(C1'), 157.9(11,12- 
carbamate) , 170.4 ( -£OCH 2 [2-Pyridine] ) , 175.2 (CI) , 
215 . 9 (C9) . 

25 Example 42 

11- [2- ( 4-Methvlsulf cr. vlbenzenesulf onvlamino) - 
ethyl] amino- ;;- deoxy- 3- 0- : 2-Pv n dvl : acetvl-5-O- 
desosaminvl-e-O-methvlervthronolide A 11,12-cvclic 
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carbamate 

Following the same procedure as in Example 
10(6) using 0.53 g (0.68 mmol) of the compound obtained 
in Example 10(5) and 0.23 g (0.90 mmol) of 4- 
5 methylsulf onylbenzenesulf onyl chloride, there was 

obtained 0.3 6 g (yield: 53 %) of the title compound. 
FABMS m/z:995[M+H] + 

1 H-NMR( 500MHz, CDC1 3 ) (! < ppm) 2 . 2 9 ( s , 6H, NMe 2 ) , 2.87(s f 

3H, 6-OMe), 3.08(s, 3H, SO 2 Me ! , 3.93 and 3.96(each d, 
10 each 1H, J=15.9Hz, -CiLj_ [ 2 -Pyridine ]) , 4.07(d / 1H, 

J=7.3Hz, H-l'), 4.92(dd, IK , J=I1.0, 1.8Hz, H-13), 
5.00(d, 1H, J=11.0Hz, H-3), 6.30(brs, 1H, -NBSO 2 - ) 
1 3 C-NMR( 125MHz, CDC1 3 ) i (ppm) 40.3 (NMe 2 ) / 44.2(S0 2 Me), 
50.1 (6-OMe) , 103.5 (CI' ) , 157 . 8 ( 11 , 12 -carbamate ) , 
15 170 . 6 ( -£OCH 2 [2 -Pyridine] ) , 175.5(d), 216.0(C9). 



Example 43 

11- [2- (2-Thiophenesulfonv lamino) ethvl 1 amino-; 1 - 
qeg xy-j-Q- (2-PYridvl) acetvl-5-0-desosaminvl-6-Q- 
20 methvlervthronolide A 11.12 -cvclic carbamate 

Following the same procedure as in Example 
10(6) using 0.52 g (0.66 mmol) of the compound obtained 
in Example 10(5) and 0.15 g (0.82 mmol) of 2- 
thiophenesulf onyl chloride, there was obtained 0.46 g 
25 (yield: 75 %) of the title compound. 
FABMS m/z : 923 [M+H] * 
H -NMR ( 5 C G MH z , CDC1 3 ) 5(ppm)2.29(s, 6K, NMe 2 ) , 2.88{s, 
3H, 6-OMe) , 3.92 and 3.96ieach d, each 1H, J=15.9Hz, 
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-CH_2_[ 2 -Pyridine] ) , 4.06(d, 1H, J=7.3Hz^ H-l'), 
4.98(dd, 1H, J=11.0, 1.8Hz, H-13), 5.01(d, 1H, 
J=11.0Hz, H-3), 6.10(brs, 1H, -NHSO 2 - ) 
1 3 C-NMR ( 12 5MHz , CDC1 3 ) S (ppm ) 4 0 . 3 ( NMe 2 ) , 50.1(6-OMe), 
5 103.5(C1'), 157. 7(11, 12-carbamate) , 170 . 5 ( -£OCH 2 [ 2 - 

Pyridine]), 175.KC1), 215.9(C9). 



Exair.pl e 44 

11- \2- f 5- (Isoxazol-3 -vl ) thiophene-2- 
10 sulfonvlamino 1 et hvll amino- 11 -deoxv-3 -0- (2- 

pyr-idvl) acetvl-5-0-desosamin vl-6-O-methvlervthronolide A 
11,12-cvclic carbamate 

Following the same procedure as in Example 
10(6) using 0,58 g (0.75 mmol) of the compound obtained 
15 in Example 10(5) and 0.22 g (0.88 mmol) of 5-(isoxazol- 
3 -yl ) thiophene-2 -sulf onyl chloride, there was obtained 
0.36 g (yield: 48 %) of the title compound. 
FABMS m/z : 990 [M+H] + 
H-NMR ( 500MHz , CDCi 3 ) J (ppm) 2 . 29 ( s , 6H , NMe 2 ) , 2.93(s, 
20 3H, 6-OMe), 3.91 and 3.95(each c, each 1H, J=15.9Hz, 

-CiL ± [2-Pyridine] ) , 4.05(d, 1H, J=7.3Hz, H-l'), 
4.95(dd, 1H, J=11.0 / 2.2Hz, H-13), 5.01(d, 1H, 
J=10.9Hz, H-3), 6.30(brs, IK, -NHS0 2 -> 
1 3 C-NMR(125MHz, CDCI 3 ) i ( ppm) 4 0 . 3 ( NMe 2 ) , 5C.2(6-OMe), 
25 103 . 5 <C1 ' ) , 157.9(11, 12 -carbamate ) , 170 . 4 ( -COCH 2 [2- 

Pyridine] ) , 175.2(d), 216.0(C9). 
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Example 4 5 

11 - T 2 - f Benzofurazan-4-sulf onvlamino) ethvll - 
aminQ-ll-deoxv-3-Q- (2-Pvridvl ) acetvl-5-0-desosaminvl-6- 
O-methvlervthronolide A 11.12-cvcl ic carbamate 

Following the same procedure as in Example 
10(6) using 0.58 g (0.75 mmol) of the compound obtained 
in Example 10(5) and 0.19 g (0.87 mmol) of benzof urazan- 
4-sulfonyl chloride, there was obtained 0.47 g (yield: 
66 %) of the title compound. 
FABMS m/z : 990 [M+H] + 

1 H-NMR (500MHz , CDC1 3 ) i (ppm) 2 . 2 9 ( s , 6H, NMe 2 ) , 3.02(s, 
3H, 6-OMe) , 3,93 and 3. 96 (each d, each 1H, J=15.9Hz, 
-Cfl_2 [2 -Pyridine] ) , 4.08(d, 1H, J=7.3Hz, H-l 1 ), 
5.02(dd, 1H, J=11.0Hz, H-3), 5.11 (dd, 1H ( J=ll . 0 , 
1.8Hz, H-13), 6.48<brs, 1H, -NHSO 2 - ) 
1 3 C-NMR( 125MHz, CDCl 3 ) S (ppm ) 4 0 . 3 ( NMe ? ) , 50.5(6-OMe), 
103.5(01*), 157.1(11, 12 -carbamate) , 170 . 4 ( -£OCH 2 [2- 
Pyridine] ) , 175.3 (CI) , 215. 8 (C9) . 

20 Example 46 

11- f 2- (2-Methvlsulf onvl benzenesulf onylamino) - 
ethvll amino-ll-deoxv-3-O- (2-pvridvl) acetvl-5-O- 
desosaminvl-6-O-methvlerv t hr onolide A 11.12-cvclic 
carbamate 

25 Following the same procedure as in Example 

10(6) using 0.52 g (0.67 rrmcl) of the compound obtained 
in Example 10(5) and 0.21 g (0.82 mmol) of 2- 
methylsulf onylbenzenesul f onyl chloride, there was 
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obtained 0.46 g (yield: 66 %) of the title compound. 
FABMS m/z:995 [M+H] + 

: H-NMR ( 50 0MHz , CDC1 3 ) £ (ppm) 2 . 29 < s , 6H, NMe 2 ) / 2.92(5, 
3H, 6-OMe) , 3.92 and 3.96 (each d, each 1H, J=15.9Hz, 
5 -QL^ [2 -Pyridine] ) , 3.39<s, 3H, S0 2 Me), 4.05(d, 1H, 

J=7.3Hz, H-l'), 5.00(0, 1H, J=11.0Hz, H-3), 5.04(dd, 
1H # J=11.0, 1.8Hz, H-13), 6.40(brt, 1H, J=5.5Hz, 
-NHSO 2 -) 

' 3 C-NMR(125MHz, CDC1 3 ) i (ppm) 40 . 3 (NMe 2 ) , 50.1(6-OMe), 
10 103.6(01' ) , 157 .2 (11, 12 -carbamate) , 170 . 4 ( -£OCH 2 [2- 

Pyridine] ) , 174.0(d), 215.6(C9». 

Example 47 

11- [2- (4-NitrQbenzenesulfonvlajnin o)butvll amino- 
15 3 , ll-dideoxv-3-oxo-5-Q-desosaminvl-6-0- 

methvlervthronolide A 11.12-cvclic carbamate 

(1) Following the same procedure as in Example 
10(5) using 3.0 g (4.25 mmol) of the compound obtained 

in Example 12(3) and 4 . 3 ml (43 mmol) of 1,4- 
20 diaminobutane , there was obtained 3.2 g of 11- (3- 

aminobutyl ) amino-3 , ll-dideoxy-3 -oxo-5-0-desosaminyl-6-0- 
methylery r thronolide A 11,12-cyclic carbamate. 

(2) Following the same procedure as in Example 
10(6) using 0.61 g (0.88 mmol) of the compound obtained 

2 5 in the above (1) and 0.26 g (1.2 mmol) of 4-nitro- 
benzenesulf onyl chloride, there was obtained 0.45 g 
(yield: 58 %) of the title compound. 
FABMS m/z : 869 [M+H] " 
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1 H-NMR ( 500MHz , CDCl 3 ) I ( ppm) 2 . 27 ( s , 6H, NMe 2 ) , 2.60(s, 
3H, 6-OMe), 3.87(q # 1H, J=6.7Hz, H-2 ) , 4.26(d / 1H, 
J=8.6Hz, H-5), 4.29(d, 1H, J=7.3Hz, H-l ' ) , 4.88(dd, 
1H, J=11.0, 1.8Hz, H-13), 5.65(brs, 1H, -NHS0 2 -) 
5 1 5 C-NMR< 125MHz, CDCl 3 ) { (ppm) 40.2 (NMe 2 ) / 49.9(6-OMe), 
104 . 0 (CI ' ) , 157. 3(11, 12 -carbamate) , 170 .1 (CI) , 
203.4(C3) , 216.9 (C9) . 



Example 4 8 

10 11- \2 - (4-Nitrobenzenesulf onvlamino) butvll amino - 

ll-deoxv-3-O- (2-pvridvl) acetvl-5-Q-desosaminvl-6-Q- 

meth yier yth rpnoli de A 11, 12- cyc l ic carbamat e 

(1) Following the same procedure as in Example 
10(5) using 5.0 g (6.1 mmol) of the compound obtained in 

15 Example 10(4) and 6 . 1 ml (61 mmol) of 1 , 4 -diaminopropane , 
there was obtained 4.9 g of 11- ( 3 -ammobutyl ) amino-11- 
deoxy-3-O- (2-pyridyl ) acetyl- 5-0 -desosaminyl- 6 -O- 
methylerythronolide A 11,12-cyclic carbamate. 

(2) Following the same procedure as in Example 
20 10(6) using 0.45 g (0.56 mmol) of the compound obtained 

in the above (1) and 0.14 g (0.63 mmol) of 4- 

ni trobenzenesulf onyl chloride, there was obtained 0.34 g 

(yield: 62 %) of the title compound. 

FABMS m/z : 990 [M+H] + 
25 1 H-NMR ( 500MHz , CDCl 3 ) f (ppm) 2.30(s, 6H, NMe 2 ) , 3.00<s, 
3K ( 6-OMe), 3.93 and 3.99 (each d, each IK, J=15.9Hz, 
-CIL^[2 -Pyridine] ) , 4.08(d, 1H, J=7.3Hz, H-l'), 
4.9^(dd, 1H, J=1^.0, 2.1Hz, H-13), 5.06(d, 1H, 
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J=11.2Hz, K-3) . 
Example 4 9 

II- \2- (2-Acetamido-4-methvl-5- 
5 thiazoiesulfonYlamino)butvl1 amino- ll-deoxv-3-0- (2- 

pvridvl) acetvl-5-0-de5osaminvl-6-0-methvlervthronolide A 
11,12-cvclic carbamate 

Following the same procedure as in Example 
10(6) using 0.43 g {0,53 mmol) of the compound obtained 
10 in Example 48(1) and 0.16 g (0.63 mmol) of 2-acetamido- 
4-methyl-5-thiazoiesulf onyl chloride, there was obtained 
C.38 g (yield: 70 %) of the title compound. 
FABMS m/z:1023 [M+H] ^ 

1 H-NMR(500MHz, CDC1 3 ) i (ppm) 2.23(s, 3H, COCH 3 ) , 2.29(s, 
15 6H, NMe 2 ) , 2.98(s ( 3H, 6-OMe) , 3.93 and 3.98(each d, 

each 1H, J=15.9Hz, -CJL^ 1 2 -Pyridine ]) , 4.08(d, 1H, 
J=7.3Hz, H-I'), 4.98(dd, 1H, J=11.C I 2.1Hz, H-13), 
5.02<d, 1H ( J=11.3Hz, H-3), 5.63(brt, 1H , J=5.8Hz, 
-NHSO 2 - ) 

20 1 3 C-NMR( 125MHz, CDC1 3 ) S (ppm) 22.9(COCH 3 ), 40.3(NMe 2 ), 
50 .2 (6-OMe) , 103 . 6 (CI 1 ) , 157 .5 (11, 12 -carbamate ) , 
168.2(COCH 3 ) , 170.7 ( -COCH 2 [2-Pyndine] ) , 174.5(d) , 
216 .4 (C9) . 

2 5 Example 5 0 

11- \2- (3- Pyridvlsulf onvlanino) butvl 1 amino- 1 1 - 
deoxY-3-Q- (2-ovridvl ) acetyl - 5 -O-desosaminvl -6-0- 
methvlervthronolide A 11.12-cvclic carbamate 
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Following the same procedure as in Example 
10(6) using 0.58 g (0.72 mmol) of the compound obtained 
in Example 48(1) and 0.38 g (2.14 mmol) of 3- 
pyridyisulfonyl chloride obtained in Reference Example 2, 
5 there was obtained 0.51 g (yield: 75 %) of the title 
compound . 

FABMS m/z:946[MrH] + 
H-NMR ( 5 0 0MHz , CDCl 3 ) S (ppm) 2.30<s, 6H, NMe 2 ) , 3.04(s, 
3H, 6-OMe), 3.93 and 3.97 (each d, each 1H, J=15.9Hz, 
10 -CiL2_[ 2 -Pyridine] ) , 4.08(d, 1H, J=7.3Hz, H-l'), 

4.98(dd, 1H, J=11.0, 1.8Hz, H-13 ) , 5.06(d, 1H, 
J=11.0Hz, H-3), 5.77<brs, 1H, -NHS0 2 -) 
1 3 C-NMR( 125MHz, CDCl 3 ) <Uppm) 40.3(NMe 2 ), 50.4(6-OMe), 
103.6(C1'), 157.4(11, 12 -carbamate ) , 17 0 . 4 ( -£0CH 2 [ 2 - 
15 Pyridine]), 174.8(d), 216.9(C9). 



Example 51 

11- [2- f 3-Pvridvlsul fonvlamino) butvl 1 amino-3 .11- 

4i<ag<?XY-3-Q Xg-5-Q-desosa nixnvl-6-0-inRthvlervt.hronolide A 
2 0 11,12-cvclic carba^^ 

Following the same procedure as in Example 
10(6) using 0.78 g (1.15 mmol) of the compound obtained 
in Example 47(1) and 0.61 g (3.43 mmol) of 3- 
pyridylsulfonyl chloride obtained in Reference Example 2, 
25 there was obtained 0.39 g (yield: 41 %) of the title 
compound . 

FABMS m/ z : 82 5 [M+H] + 

1 H-NMR(500MHz, CDCl 3 ) I { ppm) 2 . 2 7 ( s , 6H, NMe 2 ) , 2.63(s, 
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3H, 6-OMe), 3.87 (q, 1H, J=6.7Hz, H-2), 4.27 (d, 1H, 
J=10.4Hz, H-5), 4.29(0, 1H, J=7.3Hz, H-l ' ) , 4.90(dd, 
1H, J=11.0, 1.8Hz, H-13), 5.68(brs, 1H, -NHSO 2 - ) 
' 3 C-NMR( 125MHz, CDCl 3 ) S (ppm) 40 . 2 (NKe 2 ) , 50.0(6-OMe), 
5 103.9(01'), 157.3 (11, 12 -carbamate ) , 17C.1(C1), 

203 .4 (C3) , 216.9 (C9) . 



Example 52 

11 - T 2 - (2- Dibenzofuransulf onvlam ino) ethyl! amino- 
1C 3 . ll-dide oxv-3-0- ( 2-Dvridvl ) acetyl -5 -O-de sosam^nvl-6-O- 
methYlerYthrQIlPlifle h U, 12 -cyclic carbamate 

Following the same procedure as in Example 
10(6) using 0.3 3 g (0.42 mmol) of the compound obtained 
in Example 10(5) and 0.13 g (0.49 mmol) of 2- 
15 dibenzof uransulf onyl chloride, there was obtained 0.24 g 
(yield: 57 %) of the title compound. 
FABMS m/z : 1007 [M+H] + 

1 H-NMR{ 300MHz, CDCl 3 ) J ( ppm) 2 . 2 9 ( s , 6H, NMe 2 ) , 2.88(s, 
3K, 6-OMe), 3.97 and 3.91(each d, each 1H, J=15.9Hz, 
20 -CIL2. [2 -Pyridine] ) , 4.05(d, 1H, J=7.3Hz, H-l'), 

4.96(dd, 1H, J=11.0, 2.0Hz, H-13), 5.01{d, 1H, 
J=11.2Hz, H-3), 6.00(brt, 1H, -NHS0 2 -). 



Example 53 

2 5 11- f 2- ( 2-Methvlsulf onvlbenzenesulf onvlamino) - 

ethvl 1 amino- 3 . 11 -dideoxv-3 -oxo-5-0-desosaminvl-6 -0- 
methvlervthrcnolide A 11, 12 -cyclic carbamate 

Following the same procedure as in Example 
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12(5) using 0.51 g (0.73 mmol) of the compound obtained 
in Example 12(4) and 0.2 2 g (0.86 mmol) of 2- 
methyisuif onylbenzenesulf onyl chloride, there was 
obtained 0.46 g (yield: 72 %) of the title compound. 
5 IonSprayMS m/ z : 874 . 2 [M+H] + 

1 H-NMR(3 00MHz, CDC1 3 ) J (ppm) 2 . 2 6 <s , 6H, NMe 2 ) , 2.55(s, 
3H, 6-OMe), 3.40(5, 3H, S0 2 Me), 4.96(dd, 1H, J=10.6, 
2.5Hz, H-13), 6.37(brt, IK, J=6.2Hz, -NHSO 2 - ) 

10 Example 54 

11- 12- \2- (Pvrid-2-vl) thiophene-5- 
sulfonvlaminolethvll amino-3 , ll-dideoxv-3 -oxo-5-O- 
desosaminvl-6-Q-methvlervthronolide A 11,12-cyclic 

15 Following the same procedure as in Example 

12(5) using 0.51 g (C.73 mmol) of the compound obtained 
in Example 12(4) and C.24 g (0.92 mmol; of 2-(pyrid-2- 
yl ) thiophene-5-sulf onyl chloride, there was obtained 
0.33 g (yield: 48 %) of the title compound. 
20 IonSprayMS m/ z : 87 9 . 3 [M+H] + 

1 H-NMR( 300MHz , CDCl 3 ) I (ppm) 2 . 2 6 ( s , 6K, NMe 2 ) , 2.58(s, 
3H, 6-OMe) , 4.22(d, 1H, J=6.7Hz # H-5), 4.27(d, 1H , 
J=7.3Hz, H-l'), 4.92(dd, 1H, J=10.6, 2.3Hz ( H-13), 
6 .00 (brs, 1H, -NHSO 2 -) . 

25 

Example 5 5 

11- [2- ( 2 -Me thvlsulf onylbenzenesulf onvlamino) - 
ethvl 1 amino - ll-deoxv-3 - 0- ■: 2-pvr idyl ■ acetyl -5 -0- 
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desosaminvlervthronolide A 11.12-cvclic c arbamate 

(1) Following the same procedure as in Example 
10(5) using 2.47 g of 2 ' -O-acetyl-lC , li-anhydro-12-0- 
imidazolyicarbonyl-3 -0- ( 2 -pyridyl ) acetyl -5-0- 

5 desosaminyierythronolide A, there was obtained 2.29 g of 
11 - ( 2 -aminoethyl ) amino- 1 1 -deoxy-3 -0- ( 2 -pyridyl ) acetyl - 5- 
O-desosaminylerythronolide A 11,12-cyclic carbamate. 

(2) Following the same procedure as in Example 
10(6) using 0.52 g (0.68 mmol) of the compound obtained 

10 in the above (1) and G.21 g (0.82 mmol) of 2- 

methylsulf onylbenzenesuif onyl chloride, there was 
obtained 0.38 g {yield: 57 %) of the title compound. 
FABMS m/z:981[M+H] + 

1 H-NMR ( 500MHz , CDC1 3 ) i (ppm) 2 . 3 3 ( s , 6H, NMe 2 ) , 3.40<s, 
15 3H, S0 2 Me), 3.91 and 3.95(eachd, each 1H, J=15.3Hz, 

-CiLj_ [2 -Pyridine] ) , 4.57(d, IK, J=7.3Hz, H-l'), 4.99 
and 5.48(each brs, each 1H, H-3 and H-13), 6.25(brs, 
IK, -NHSO 2 -) 

1 3 C-NMR( 125MHz , CDC1 3 ) J (ppm) 40.5 (NMe 7 ) , 44.3(S0 ? Me), 
20 104.5(01'), 156.5(11, 12 -carbamate ) , 17 0 . 0 ( -£0CH 2 [ 2 - 

Pyridine]), 174.6(01), 214.5(09). 

Example 56 

11- \ 2- : (2-Acetamido-4-methvl-5- 
2 5 thiazolesulf onvl ) amino ■ ethvl ! amino-11 -deoxv-3 -O- f 2- 

pvridvl ) acetvl-5-O-desosaininvl -6-0-methvlervthronolide A 
11,12 -cyclic carbamate 

(1) Following the sa^T.e procedure as in Example 
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10(5) using 5.0 g (6.1 mmol) of the compound obtained in 
Example 10(4) and 4.5 g (61 mmol) of 1 , 3 -diaminopropane, 
there was obtained 4.5 g of 11- (3-aminopropyl) amino-11- 
deoxy-3 -0- ( 2-pyridyl ) acetyl -5 -O-de so saminy 1-6-0- 
5 methylerythronolide A 11,12-cyclic carbamate. 

(2) Following the same procedure as in Example 
10(6) using 0.50 g (0.63 mmol) of the compound obtained 
in the above (1) and 0.24 g (0.95 mmol) of 2-acetamido- 
4-methyl-5-thiazolesulf onyl chloride, there was obtained 
10 0.47 g (yield: 74 %) of the title compound. 
FABMS m/z : 1009 [M+H] + 

1 H-NMR ( 500MHz , CDC1 3 ) J (ppm) 0 . 7 5 ( t , 3H, J=7.3Hz, 14-Me) , 
2.29{s, 6H, NMe 2 ), 2.93(s, 3H, 6-OMe) , 4.07(d, 1H, 
J=7.3Hz, H-l'), 4.92(dd, 1H, J=11.0, 2.1Hz, H-13), 
15 5.01<d, 1H, J=11.0Hz, H-3). 

1 3 C-NMR(12 5MHz, CDC1 3 ) i (ppm) 40.3 (NMe 2 ) , 50.0 (6-OMe) , 
103. 7 (CI' ) , 157.9 (11, 12 -carbamate) , 17 4. 5 (CI) , 
216 . 0 (C9) . 



20 Example 57 

11- T 3- (4-NitrobenzenesulfQnvl)aminoproDvl1 - 
amino- ll-deoxv-3 -0- ( 2 -ovridvl ) acetyl - 5 -O-desosaminvl-6- 
O-methylervthronolide A 11,12-cvclic carbamate 

Following the same procedure as in Example 
25 10(6) using 0.50 g (0.63 mmol) of the compound obtained 
in Example 56(1) and 0.21 g (0.95 mmol) of 
4-nitrobenzenesulf onyl chloride, there was obtained 
0.45 g (yield; 21 %) of the title compound. 
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FABMS m/z:976[M+Hp 

1 H-NMR ( 50 0MHz , CDC1 3 ) 5 (ppm) 2 . 2 9 ( s , 6K, NMe 2 ) , 2.98(s, 
3H, 6-OMe) ( 4.06(d, 1H, J=7.3Hz, H-l ' ) , 4.83(dd, IK, 
J=11.0, 1.8Hz, H-13), 5.02(d / 1H, J=11.0Hz, H-3 ) . 
5 1 3 C-NMR( 125MHz, CDC1 3 ) f (ppm) 4 0 . 3 (NMe 2 ) , 50.0(6-OMe), 
103 .6{d' ) , 158. 1(11, 12 -carbamate) , 174.7(d) , 
216.1 (C9) . 

Example 58 

10 11- [3- (3-Pvridvlsulfonvl ) aminopropvl 1 ainino-11- 

deoxy-3-Q- (2-pyridvl)acetvl-5-Q-desosaminvl-6-Q- 
methvlervth ronolide A 11,12-cvclic carbamate 

Following the same procedure as in Example 
10(6) using 0.50 g (0.63 mmol) of the compound obtained 

15 in Example 56(1) and C.40 g (2.3 mmol) of pyridine-3- 

sulfonyl chloride obtained in Reference Example 2, there 
was obtained 0.24 g (yield: 21 %) of the title compound. 
FABMS m/z: 932 [M+H] + 

1 H-NMR (500MHz, CDC1 3 ) J (ppm) 2 . 2 9 ( s , 6H, NMe 2 ) , 2.99<s, 
2C 3H, 6-OMe), 4.06(d, 1H, J=7.3Hz, H-l'), 4.86(dd, 1H, 

J=11.0, 2.4Hz, H-13), 5.02 (d, 1H, J=lI.6Hz, H-3), 
5 . 39 (brs , 1H, -NHSO 2 -) . 

Example 59 

25 11- [3- f (2-Acetamido-4-me thvl-5- 

thjazolesulfonvl) amino 1 propyl 1 amino- 3 , 1 1 -dideoxv-3 -oxo - 
S-C-desosaminvI-S-O-methvle rvthronolide A 11,12-cvclic 
carbdiridLe 
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(1) Following the same procedure as in Example 
10(5) using 2.0 g (2.8 mmol) of the compound obtained in 
Example 12(3) and 2.1 g (28 mmol) of 1 , 3 -diaminopropane , 
there was obtained 2.0 g of 1 I - ( 3 -aminopropyl ) amino- 

5 3 , li-dideoxy-3 -oxo-5-0-desosaminyl-6-0- 

methylerythronolide A 11,12-cyclic carbamate. 

(2) Following the same procedure as in Example 
10(6) using 0.40 g (0.56 mmol) of the compound obtained 
in the above (1) and 0.22 g (0.84 mmol) of 2-acetamido- 

10 4 -methyl- 5- thiazolesulf onyl chloride, there was obtained 
0.31 g (yield: 62 %) of the title compound. 
FA3MS m/z :888 [M+H] + 

1 H-NMR ( 5 0 0MHz , CDC1 3 ) $ ( ppm ) 2 . 2 7 ( s , 6H, NMe 2 ) , 2.62(s, 
3H, 6-OMe) , 4.23(d, 1H, J=9.2Hz, H-5), 4.28(d, 1H # 
15 J=7.3Hz / H-l'), 4.84(dd, J=11.0, 2.4Hz, H-13), 

5 .89 (brs, 1H, -NESO 2 ~) 
1 5 C-NNR( 12 5MHz, CDC1 3 ) J (ppm) 4 0.2 (NMe 2 ) , 49.9(6-OMe), 
104.0(01'), 158.0(11, 12-carbamate) , 169.8(d), 
203 . 5 (C3 ) , 216 . 4 (C9) . 

20 

Example 6 0 

11 - [3 - f 3 -Pvridvlsulf onyl ) aminooroovl 1 amino - 
3 , ll-dideoxy-3-oxo-5-Q-desosaminvl-6-C- 
methvlervthronolide A 11.1 2-cyclic carbamate 
2 5 Following the same procedure as in Example 

10(6) using 0.3 9 g (0.53 mmol; of the compound obtained 
in Example 59(1/ and 0.22 g (C.84 mmol) of 2-acetamido- 
4-methyI-5-thiazoIesulf onyl chloride, there was obtained 
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0.31 g (yield: 51 %) of the title compound. 
FABMS m/z : 811 [M+H] ~ 

1 H-NHR( 3 00MHz, CDCl 3 ) 5 (ppm) 0 . 7 6 ( t , 1H, J=7.5Hz, 14-Me), 
2.27(s, 6H, NMe 2 ) ( 2.60{s, 3H, 6-OMe) , 4.23(d, 1H, 
5 J=8.6Hz, H-5), 4.28(d, 1H, J=7.3Hz, H-l'), 4.78(dd, 

J=11.0, 2.4Hz, H-13), 5.82(brs, 1H, -NHSO ? -) 



Example 61 

11- f 2- fN- (2-Meth vlsulf onvlbenzene) sulfonvl-N- 
10 methvl^ino] ethvl i amino- 11 -deoxv- 3-0- ( 2 -pvridvl ) acetyl - 
5-Q-desosaininvl-6-0 -methvlervthronolide A 11,12-cvclic 
carbamate 

(1) 8.0 g (9.14 mmol) of 11 - [ 2 - (N-methyl-N- 
benzylamino) ethyl ] amino -11 -deoxy- 3 -O- (2-pyridyl ) acetyl - 

15 5-0-desosaminyl-6-0-methylerythronolide A 11,12-cyclic 
carbamate was hydrogenated in methanol using palladium - 
carbon in an ordinary manner. The reaction solution was 
filtered, and the solvent was evaporated under reduced 
pressure to give 5.0 g (yield: 69 %) ci tne debenzyiated 

20 compound. 

(2) Following the same procedure as in Example 
10(6) using 0.40 g (0.51 iranol) of the compound obtained 
in the above (1) and 0.16 g (0.61 rrjr.cl) of 2- 
methylsulf onylbenzenesulf onyi chloride , there was 

25 obtained 0.39 g (yield: 75 %) of the title compound. 
SIMS m/z : 1009 [M+H] + 

1 K-JCMR i 3 00MHz , CDCi 2 ) 5 (ppm) 0 . 82 ( t . 3H, J=7.3Hz, 14 -Me), 
2.29(s, 6K, NMe 2 ; , 2.99(s, 3H ( 6-OMe), 4.C6(d, 1H, 
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J=7.3Hz, H-l'), 5.03-5.11(m, 2H, H-3 and H-13). 
Example 62 

11- f 2- fN- (6-Chloroimidazo F2 , 1 . 6 1 thiazole - 5 - 
5 sulfonvl) -N-methvlaminol ethvl 1 amino- 11-deoxv- 3-0- f 2- 

pyridvl) acetvl-5-0-desosaminvl-6-Q-methvlervthronolide A 
11, 12-cvclic carbamate 

Following the same procedure as in Example 
10(6) using 0.40 g (0.51 mmoi) of the compound obtained 
10 in Example 61 and 0.16 g (0.61 mmol) of 6 -chloroimidazo- 
[2 , 1 , 6 ] thiazole-5-sulf onyl chloride, there was obtained 
0.38 g (yield: 74 %) of the title compound. 
SIMS m/z : 1011 [M+H] + 

1 H-NMR( 3 00MHz, CDC1 3 ) J (ppm) 0 . 81 ( t , 3H, J=7.3Hz, 14-Me), 
15 2.30(s, 6H, NMe 2 ), 3.03(s # 3H, 6-OMe) , 4.06<d, 1H # 

J=7.3Hz, H-l 1 } , 5.03-5.11(m, 2H, H-3 and H-13). 

Example 6 3 

11- \2- fN- f 3-Pvridvlsulfonvl) -N-methvlaminol - 
2 0 ethvl 1 amino- 11-deoxv- 3-0- f 2-pyridvl) acetvl-5-O- 

desosaminvl-6-O-methvlervthronolide A 11, 12-cvclic 
carbamate 

Following the same procedure as in Example 
10(6) using 0.40 c (C.51 mmol) of the compound obtained 
25 in Example 61 and 0.18 g (1.02 mmoi) of pyridine-3- 
sulfonyl chloride, there was obtained 0.25 a {yield: 
52 %< cf the title compound. 
SIMS m/ z : 932 [M+H] ^ 
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1 H-NMR ( 3 00MHz , CDC1 3 ) S (ppm) 0 . 83 ( t , 3H, J=7,3Hz, 14-Me) , 
2.30(s, 6H, NMe 2 ), 2.97(s, 3H, 6-OMe) , 4.07(6, 1H, 
J=7.3Hz, H-l'), 5.04(dd, 1H, J=11.C, 2.3Hz, H-13), 
5.05(d, 1H, J=11.2Hz, H-3 ) . 

5 

Example 64 

11- [2- [ (2-Nitrophenvi) sulf o nvlaminol ethvll - 
amino-ll-deoxv-3-Q- f (3-pvridvl methvl ) amino! carbonvl - 5 -O- 
desosamj.nvl-6-O-methvlervthronolide A 11,12-cvclic 
10 carbamate 

To a solution of 2.2 g (2.5 mmol) of the 
compound obtained in Example 3(1) in 10 ml of pyridine 
was added dropwise a solution of 0.74 g (2.5 mmol) of 
triphosgene in 10 ml of methylene chloride under ice- 

15 cooling, followed by stirring for 30 minutes. To the 
mixture was added 1.25 ml (12.3 mmol) of 3- 
(aminomethyl ) pyridine , followed by stirring for 1.5 
hours. After completion of the reaction, the same 
working-up and removal of the acetyl group at the 2'- 

20 position as in Example 1(3) gave 1 . 6 g of the title 
compound. 

FAEMS m/z : 977 [M+H] + 
Example 65 

25 11- \2~ r { 2-Nitr opheny: ) su 1 f onvlammo ] - 

ethvl1airuno--:i-deoxY-3-0- ( 3 -pyr idvloxv ) carbonvl-5-Q- 
desosaminvl-o-O-methvlerythronolide A 11, 12 -cyclic 

carbamate 
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To a solution of 2.2 g (2.5 mmol) of the 
compound obtained in Example 3(1) in 10 ml of pyridine 
was added dropwise a solution of 0.74 g (2.5 mmol) of 
triphosgene in 10 ml of methylene chloride under ice- 
5 cooling, followed by stirring for 3 0 minutes. To the 
mixture was added 1.18 g (12.4 mmol) of 3- 
hydroxypyridine, followed by stirring for 1.5 hours. 
After completion of the reaction, the same working-up 
and removal of the acetyl group at the 2 1 -position as i 
10 Example 1(3) gave 1.2 g of the title compound. 
FABMS m/z: 964 [M+H] + 



Test Example 

The in vitro antibacterial activity of the 

15 compound obtained in Example 13 as an example of the 
compound of the present invention against various 
experimental bacteria was measured using sensitive disc 
media (produced by Eiken Chemical Co.) according to the 
MIC measuring method specified by the Japan Society of 

20 Chemotherapy. The results are expressed as MIC value 

(Minimum Inhibitory Concentration, |ig/ml) , and shown in 
Table 1. 
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[Table 1] 

In Vitro Antibacterial Activity: MIC (|ig/ml) 



— ~_ Pnnnni i nH 

Microorganism — .^^^ 


Compound of 
Example 13 


£. aureus 209P-JC 


0 . 10 


£. aureus Smith 


0.20 


S. epidermidis iid 866 


0.025 


B- f^ali? CSJ 1212 


0 . 10 


S. pneumoniae RM 225 


0.78 


S. Dneumoniae BM 205 


1 . 56 



INDUSTRIAL APPLICABILITY 
5 The compounds of the present invention have a 

strong antibacterial activity against not only 
erythromycin-sensi tive bacteria but also erythromycin- 
resistant bacteria. Therefore, the compounds of the 
present invention are useful as antibacterial agents ro 
10 the treatment of bacterially infectious diseases in 
human beings and animals (including farm animals). 
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CLAIMS 

1. An erythromycin A derivative represented by the 

f ormula : 




5 wherein n is an integer of 1 to 7, 

R 1 is a group represented by the formula: 
-S0 2 N(-R 7 ) -R 8 

wherein R 7 is a hydrogen atom, an alkyl group having 1 
to 6 carbon atoms, a phenyl group, a phenyl group 

10 substituted by a nitro group or an alkoxy group having 1 
to 3 carbon atoms, a pyridyl group, a pyridyl group 
substituted by 1 or 2 members selected from the group 
consisting of an alkyl group having 1 to 6 carbon atoms ; 
a halogen atom; an alkoxy group having 1 to 3 carbon 

15 atoms; a nitro group, an amino group; a cyano group and 
an amino group substituted by an alkyl group having 1 to 
6 carbon atoms, a quinolyl group, or a quinolyl group 
substituted by 1 or 2 members selected from the group 
consisting of an alkyi group having 1 to 6 carbon atoms; 

2 0 a halogen atom; an alkoxy group having 1 to 3 carbon 

atoms; a nitro group; an amino group; a cyano group and 
an amine group substituted by an alkyl group having 1 to 
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6 carbon atoms, is a hydrogen atom or an alkyl group 
having 1 to 6 carbon atoms, or 
a group represented by the formula: 
-N- (R 10 ) S0 2 R 9 

5 wherein R^ is an alkyl group having 1 to 6 carbon atoms, a 
dibenzof uranyl group, a thienyl group, a thienyl group 
substituted by a group selected from the group consisting 
of a pyridyl group; an isoxazolyl group; a pyrimidinyl 
group and a pyrimidinyl group substituted by an alkoxy 

10 group having 1 to 6 carbon atoms or an alkylthio group 
having 1 to 6 carbon atoms, an isoxazolyl group, an 
isoxazolyl group substituted by 1 or 2 alkyl groups having 
1 to 6 carbon atoms, an imidazolyl group, an imidazolyl 
group substituted by 1 to 3 alkyl groups having 1 to 6 

15 carbon atoms, a benzothienyl group, a benzothienyl group 
substituted by 1 to 5 members selected from the group 
consisting of an alkyl group having 1 to 6 carbon atoms 
and a halogen atom, a thiazolyl group, a thiazolyl group 
substituted by 1 or 2 members selected from the group 

2C consisting of an alkyl group having 1 to 6 carbon atoms; 
an amino group and an acetamino group, an imidazo[2,l- 
b] thiazolyl group, an imidazo [2 , i-b] thiazolyl group 
substituted by 1 to 3 members selected from the group 
consisting of an alkyl group having 1 to 6 carbon atoms 

25 and a halogen atom, a phenylaikyl group having 7 to 10 

carbon atoms, a quinolyl, a pyridyl, a naphthyl group, a 
naphthylalkyl group having 11 to 15 carbon atoms, a 
dime thy laminonaphthy i group, a group represented by the 
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formula : 




wherein X is -0- or -S-, 



a group represented by the formula: 




N 



a phenyl group, a phenyl group substituted by 1 to 5 
members selected from the group consisting of a hydroxyl 
group; a methylsulf onyl group; an alkyl group having 1 
to 6 carbon atoms; an alkoxy group having 1 to 3 carbon 

10 atoms; a nitro group; an amino group; a cyano group; a 
dimethylamino group; an acetylamino group; a pyridyl 
group; a trif luoromethyi group; a tr i f luoromethoxy group 
and a halogen atom, a pyridyl group, a pyridyl group 
substituted by 1 or 2 members selected from the group 

15 consisting of a hydroxyl group; an alkyl group having 1 
to 6 carbon atoms; an alkoxy group having 1 to 3 carbon 
atoms; a nitro group; an amino group; a cyano group; a 
dimethylamino group; an acetylamino group; a pyridyl 
group; a tri f luoromethyi group; a trif luoromethoxy group 

2C and a halogen atom, a quinolyl group, or a qumoiyl 

group substituted by 1 or 2 members selected from the 
group consisting of a hydroxyl group; an alkyl group 
having 1 to 6 carbon acorns; an alkoxy group having 1 tc 
3 carbon atoms; a nitro group; an amino group; a cyano 
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group; a dimethylamino group; an acetylamino group; a 
pyridyl group; a trif luoromethyl group; a 
trif luoromethoxy group and a halogen acorn, and R 10 is a 
hydrogen atom or an alkyl group having 1 to 6 carbon 
5 atoms, 

is a hydrogen atom, an alkyl group having 1 to 6 
carbon atoms or a cinnamyl group, 

is a group represented by the formula: 
-OCO-CH2-R 11 
10 a group represented by the formula: 
-OCO-R 11 

a group represented by the formula: 

-OCO-NH-R 11 
a group represented by the formula: 
15 -O-R 11 

or a group represented by the formula: 
-OCO-O-R 11 

wherein rH is a pyr idylmethyl group, a methyl thiomethyl 
group, a quinolyl group, a phenyl group, a phenyl group 

20 substituted by 1 to 5 members selected from the group 

consisting of an alkyl group having 1 to 6 carbon atoms,- 
a nitro group; an aikoxy group having 1 to 3 carbon 
atoms and a halogen atom, a pyridyl group, or a pyridyl 
group substituted by 1 or 2 members selected from the 

2E group consisting of an alkyl group having 1 to 6 carbon 
atoms; a nitro group; an aikoxy group having 1 to 3 
carbon atoms and a halogen atom, 

R^ is a hydrogen atom, or and R'* together form an oxo 
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group , and 

r5 and are the same or different, and are each a 
hydrogen atom or an alkyl group having 1 to 6 carbon 
atoms, or a pharmaceutically acceptable salt thereof. 
5 2. A pharmaceutical composition comprising an 

effective amount of the erythromycin A derivative or the 
pharmaceutically acceptable salt thereof according to 
Claim 1. 

3 . An antibacterial preparation comprising the 
10 erythromycin A derivative or the pharmaceutically 

acceptable salt thereof according to Claim 1 as an 
effective component . 

4. A method for the treatment of a bacterially 
infectious disease which comprises administering a 

15 pharmaceutically effective amount of the erythromycin A 
derivative or the pharmaceutically acceptable salt 
thereof according to Claim 1 to a patient. 

5. Use of the erythromycin A derivative or the 
pharmaceutically acceptable salt thereof according to 

20 Claim 1 for the treatment of a bacterially infectious 
disease . 
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